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Description 

[0001] This invention relates to novel benzanilide derivatives, to processes for their preparation, to pharmaceutical 
compositions containing them, and to their use in treating diseases in which the 5HT-1 D receptor is implicated. Ben- 
zanilide derivatives have been described, for example, in Archiv d. Pharm. 315 (1 982) 97-1 03. 
[0002] The 5HT-1 D receptor is the most abundant 5HT-1 receptor in the CNS, and has been implicated in a number 
of disease states, as described herein. 

[0003] According to the invention we provide compounds of the general formula (I) :- A compound of the general 
formula (I): 



R 5 




or a physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a C|_ 6 alkyl group; 
R 2 represents a group selected from 




R 3 represents optional substitution by one or two substituents selected from halogen atoms, C|. 6 alkoxy, hydroxy 
and Ci. 6 alkyl; 

R 4 represents a hydrogen atom or a halogen atom or a group selected from hydroxy, C,. 6 alkoxy and C.,. 6 alkyl; 

R 6 represents a hydrogen atom or a C^galkyl group optionally substituted by C|. 6 alkoxy; 

R 5 represents a C 1 _ 3 alkyl group; 

R 7 represents a hydrogen atom or a C|_ 6 alkyl group; 

[0004] It is to be understood that the present invention encompasses all geometric and optical isomers of the com- 
pounds of general formula (I) and their mixtures including the racemic mixtures thereof. 

[0005] Physiologically acceptable salts of the compounds of general formula (I) include acid addition salts formed 
with inorganic or organic acids (for example hydrochlorides, hydrobromides, sulphates, phosphates, benzoates, naph- 
thoates, hydroxynaphthoates, p-toluenesulphonates, methanesulphonates, sulphamates, ascorbates, tartrates, cit- 
rates, oxalates, maleates, salicylates, fumarates, succinates, lactates, glutarates, glutaconates, acetates ortricarbal- 
lylates). 

[0006] In the compounds of general formula (I), the term 'Chalky!' or 'C|. 6 alkoxy' as a group or part of a group means 
that the group is straight or branched and consists of 1 to 6 carbon atoms. Examples of suitable alkyl groups include 
methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl andt-butyl. Examples of suitable alkoxy groups include methoxy, ethoxy, 
n-propoxy, i-propoxy, n-butoxy, s-butoxy and t-butoxy. The term 'halogen' within the definition of R 2 means fluorine, 
chlorine, bromine or iodine. 

[0007] A preferred group of compounds of general formula (I) is that where R 3 represents substitution by one or two 
substituents selected from halogen atoms, Ci_ 6 alkoxy, hydroxy and Chalky!, which is (are) attached at a position ortho 
to the bond to the phenyl ring A in general formula (I). 

[0008] A further preferred group of compounds of general formula (I) is that wherein R 2 represents 
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[0009] Also preferred are those compounds of general formula (I) wherein R 1 represents a methyl group. 

[0010] A further preferred group of compounds of general formula (I) is that wherein R 6 represents a methyl group, 

optionally substituted by a methoxy group. 

[0011] Another preferred group of compounds of general formula (I) is that wherein R 4 is a halogen atom, especially 
a fluorine or chlorine atom, or a hydroxy or C,. 6 alkoxy, especially methoxy, group. 

[0012] A yet further preferred group of compound of general formula (I) is that where R 5 is a methyl group. 
[0013] Preferred compounds of general formula (I) include: 

N-[4-Chloro-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

2'-Chloro-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]-4-car- 
boxamide; 

N-[4-Methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(1 ,2,3-thiadiazol-4-yl)[1 ,1 '-biphenyl]-4-carboxam- 
ide; 

2'-Methyl-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]-4-car- 
boxamide; 

2-Chloro-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

N-[4-Chloro-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

N-[4-Bromo-3-(4-methyl-1 -piperazinyl)phenyl]-2'methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-biphenyl]-4-car- 
boxamide; 

N-[4-Methoxy-3-(4-methyl-1 -piperazinyl]-2'-methyl-4'-(1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]-4-carboxamide; 

and their physiologically acceptable salts and solvates. 

[0014] A particularly preferred compound of general formula (I) is: 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 : 1'-biphenyl]-4-carbox- 
amide; and its physiologically acceptable salts and solvates. 

[0015] 5-Hydroxytryptamine (serotonin) is a neurotransmitter which is widely distributed within the central nervous 
system (CNS), platelets and the gastrointestinal tract. Changes in transmission in serotonergic pathways in the CNS 
are known to modify, for example, mood, psychomotor activity, appetite, memory and blood pressure. Release of 5-hy- 
droxytryptamine from platelets can mediate vasospasm while changes in free 5-hydroxytryptamine levels in the gas- 
trointestinal tract can modify secretion and motility. 

[0016] Abundant pharmacological studies have led to the discovery of multiple types of receptors for 5-hydroxytryp- 
tamine, thus providing a molecular basis to the diversity of its actions. These receptors are classed as 5-HT.,, 5-HT 2 
and 5-HT 3 , with 5-HT 1 receptors being sub-classified as 5-HT 1A , 5-HT 1B , 5-HT 1c , 5-HT 1D and 5-HT 1D (like) receptors. 
The identification of these classes and subclasses of receptor is based mainly on radiological binding studies. 
[0017] Compounds having a selective antagonist action at 5-HT 1D receptors such as those described herein may 
exhibit a beneficial effect on subjects suffering from CNS disorders. 

[0018] Accordingly, in a further aspect of the present invention, there is provided a method of treating a patient 
suffering from a CNS disorder, which method comprises administering to the patient an effective amount of a 5-HT 1D 
antagonist. The patient is preferably a human patient. 

[0019] In another aspect of the present invention, there is provided a 5-HT 1D antagonist for use in the manufacture 
of a medicament for the treatment of a CNS disorder. 

[0020] In the present specification, a 5-HT 1D antagonist is a non-naturally occurring (synthetic) compound that spe- 
cifically and selectively antagonises 5-HT 1D receptors, i.e. - blocks the specific actions of 5-hydroxytryptamine mediated 
by the 5-HT 1D receptor. Such compounds may be identified by a high level of affinity (pKi > 8) in the in vitro human 
cortex and guinea-pig striatum radioligand binding assays described by Hoyer et al, Neuroscience Letters, 1988, 85, 
p357-362. Activity at 5-HT 1D receptors may be confirmed in vivo using the guinea pig rotation model described by G 
A Higgins et al, Br. J. Pharmacol., 1 991 , 102, p305-31 0. 

[0021] A 5-HT 1D antagonist for use in the present method of treatment must be selective for 5-HT 1D receptors. In 
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the present specification, this means that the 5-HT 1D antagonist must be 30 or more times more selective for 5-HT 1D 
receptors than 5-HT 1A , 5-HT 1c or5-HT 2 receptors. 

[0022] According to this definition the affinity of a compound for 5-HT 1A , 5-HT 1c and/or 5-HT 2 receptors is measured 
using the in vitro tests described in the following publications: 

5 

5-HT 1A Gozlan et al , Nature, 1983, 305, p140-142 

5-HT 1c Pazosetal, Eur. J.Pharmacol., 1984, 1_06, p531-538 

5-HT 2 Humphrey eta], Br. J. Pharmacol, 1 988, 94, p1 123-11 32 (rabbit aorta model). 

w [0023] Thus, for example, compounds of the present invention have been shown to inhibit 5-hydroxytryptamine in- 
duced contraction of the dog isolated saphenous vein and to antagonise the 5-hydroxytryptamine induced inhibition 
of neurotransmission in central and peripheral neurones. 

[0024] 5-HT 1D Antagonists, and in particularthe compounds of the present invention, may therefore be of use in the 
treatment of CNS disorders such as mood disorders, including depression, seasonal affective disorder and dysthymia; 

15 anxiety disorders, including generalised anxiety, panic disorder, agoraphobia, social phobia, obsessive compulsive 
disorder and post-traumatic stress disorder; memory disorders, including dementia, amnestic disorders and age-as- 
sociated memory impairment; and disorders of eating behaviour, including anorexia nervosa and bulimia nervosa. 
Other CNS disorders include Parkinson's disease, dementia in Parkinson's disease, neuroleptic-induced parkinsonism 
and tardive dyskinesias, as well as other psychiatric disorders. 

20 [0025] 5-HT 1D Antagonists, and in particular compounds of the present invention, may also be of use in the treatment 
of endocrine disorders such as hyperprolactinaemia, the treatment of vasospasm (particularly in the cerebral vascu- 
lature) and hypertension, as well as disorders in the gastrointestinal tract where changes in motility and secretion are 
involved. They may also be of use in the treatment of sexual dysfunction. 

[0026] Therefore, according to a second aspect of the invention, we provide a compound of general formula (I) or a 

25 physiologically acceptable salt or solvate thereof for use in therapy. 

[0027] According to a further aspect of the present invention, we provide a compound of general formula (I) or a 
physiologically acceptable salt or solvate thereof for use in the treatment of the aforementioned disorders. 
[0028] According to another aspect of the invention, we provide the use of a compound of general formula (I) or a 
physiologically acceptable salt or solvate thereof for the manufacture of a therapeutic agent for the treatment of the 

30 aforementioned disorders. 

[0029] The invention may be used to treat the aforementioned disorders which comprises administering an effective 
amount to a patient in need of such treatment of a compound of general formula (I) or a physiologically acceptable salt 
or solvate thereof. 

[0030] In particular, according to another aspect of the invention, we provide a compound of general formula (I) or 

35 a physiologically acceptable salt or solvate thereof for use in the treatment or prophylaxis of depression. 

[0031] It will be appreciated that the compounds according to the invention may advantageously be used in conjunc- 
tion with one or more other therapeutic agents, for instance, different antidepressant agents such as tricyclic antide- 
pressants (e.g. amitriptyline, dothiepin, doxepin, trimipramine, butriptyline, clomipramine, desipramine, imipramine, 
iprindole, lofepramine, nortriptyline or protriptyline), monoamine oxidase inhibitors (e.g. isocarboxazid, phenelzine or 

40 tranylcyclopramine) or 5-HT reuptake inhibitors (e.g. fluvoxamine, sertraline, fluoxetine or paroxetine), and/or antipar- 
kinsonian agents such as dopaminergic antiparkinsonian agents (e.g. levodopa, preferably in combination with a pe- 
ripheral decarboxylase inhibitor e.g. benserazide or carbidopa, or a dopamine agonist e.g. bromocriptine, lysuride or 
pergolide). It is to be understood that the present invention covers the use of a compound of general formula (I) or a 
physiologically acceptable salt or solvate thereof in combination with one or more other therapeutic agents. 

45 [0032] Thus there is provided in a further or alternative aspect of the present invention a compound of general formula 
(I) or a physiologically acceptable salt or solvate thereof and an antidepressant agent in the presence of each other in 
the human or non-human animal body for use in the treatment of the aforementioned disorders. 
[0033] In a particular aspect of the present invention there is provided a compound of general formula (I) or a phys- 
iologically acceptable salt or solvate thereof and an antiparkinsonian agent such as a dopaminergic antiparkinsonian 

so agent, e.g. levodopa, and a peripheral decarboxylase inhibitor, e.g. benserazide or carbidopa, or a dopamine agonist 
e.g. bromocriptine, lysuride or pergolide in the presence of each other in the human or non-human animal body for 
use in the treatment of Parkinson's disease, dementia in parkinsonism, neuroleptic induced parkinsonism and tardive 
dyskinesias. 

[0034] In using a compound of general formula (I) or a physiologically acceptable salt or solvate thereof and one or 
55 more therapeutic agents it may be preferable to employ the active ingredients in the form of separate pharmaceutical 
formulations. A combined formulation can be used, however, in such a combined formulation the active ingredients 
must of course be stable and mutually compatible in the particular formulation employed. 

[0035] It will be appreciated that administration of the active ingredients to a human or non-human patient may be 
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simultaneous, separate or sequential. Where administration is not simultaneous, the delay in administering the second 
of the active ingredients should not be such as to lose the beneficial effect of the combination. 
[0036] While it is possible that a compound of general formula (I) may be administered as the raw chemical it is 
preferable to present the active ingredient as a pharmaceutical formulation. 

5 [0037] The compounds of general formula (I) and their physiologically acceptable salts and solvates may be formu- 
lated for administration in any convenient way, and the invention therefore also includes within its scope pharmaceutical 
compositions comprising at least one compound of general formula (I) or a physiologically acceptable salt or solvate 
thereof. Such compositions may be presented for use in a conventional manner in admixture with one or more phys- 
iologically acceptable carriers or excipients. 

w [0038] The carrier(s) must be "acceptable" in the sense of being compatible with the other ingredients of the formu- 
lation and not deleterious to the recipient thereof. 

[0039] Thus, the compositions according to the invention may be formulated for oral, buccal, parenteral or rectal 
administration or in a form suitable for administration by inhalation or insufflation. Oral administration is preferred. 
[0040] Tablets and capsules for oral administration may contain conventional excipients such as binding agents, for 

15 example, syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of starch or polyvinylpyrrolidone; fillers, for example, 
lactose, sugar, microcrystalline cellulose maize-starch, calcium phosphate orsorbitol; lubricants, for example, magne- 
sium stearate, stearic acid, talc, polyethylene glycol or silica; disintegrants, for example, potato starch or sodium starch 
glycollate; or wetting agents such as sodium lauryl sulphate. The tablets may be coated according to methods well 
known in the art. Oral liquid preparations may be in the form of, for example, aqueous or oily suspensions, solutions, 

20 emulsions, syrups or elixirs, or may be presented as a dry product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may contain conventional additives such as suspending agents, for example, 
sorbitol syrup, methylcellulose. glucose/sugar syrup, gelatin, hydroxypropyl methylcellulose, carboxymethylcellulose, 
aluminium stearate gel or hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan mono-oleate or 
acacia; non-aqueous vehicles (which may include edible oils), for example, almond oil, fractionated coconut oil, oily 

25 esters, propylene glycol or ethyl alcohol; and preservatives, for example, methyl or propyl p-hydroxybenzoates or sorbic 
acid. The compositions may also be formulated as suppositories, e.g. containing conventional suppository bases such 
as cocoa butter or other glycerides. 

[0041] For buccal administration the composition may take the form of tablets or lozenges formulated in conventional 
manner. 

30 [0042] The composition according to the invention may be formulated for parenteral administration by bolus injection 
or continuous infusion. Formulations for injection may be presented in unit dose form in ampoules, or in multi-dose 
containers with an added preservative. The compositions may take such forms as suspensions, solutions, or emulsions 
in oily or aqueous vehicles, and may contain formulatory agents such as suspending, stabilising and/or dispersing 
agents. Alternatively the active ingredient may be in powder form for constitution with a suitable vehicle, e.g. sterile, 

35 pyrogen-free water, before use. 

[0043] For administration by inhalation either orally or nasally the compositions according to the invention are con- 
veniently delivered in the form of an aerosol spray presentation from pressurised packs with the use of a suitable 
propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other 
suitable gas, or from a nebuliser. In the case of a pressurised aerosol the dosage unit maybe determined by providing 

40 a valve to deliver a metered amount. 

[0044] Alternatively, for administration by inhalation the compositions according to the invention may take the form 
of a dry powder composition, for example a powder mix of the compound and a suitable powder base such as lactose 
or starch. The powder composition may be presented in unit dosage form in, for example, capsules or cartridges of e. 
g. gelatin, or blister packs from which the powder may be administered with the aid of an inhaler or insufflator. 

45 [0045] The pharmaceutical formulations according to the invention may also contain other active ingredients such 
as antimicrobial agents, or preservatives. 

The compositions according to the invention may be prepared by mixing the various ingredients using conventional 
means. 

[0046] It will be appreciated that the amount of a compound of general formula (I) required for use in treatment will 
so vary not only with the particular compound selected but also with the route of administration, the nature of the condition 
being treated and the age and condition of the patient and will ultimately be at the discretion of the attendant physician 
or veterinarian. In general, however, a proposed dose of the compounds of the invention for administration in man is 
0.5 to 1 0OOmg, preferably 1 to 200mg of the active ingredient per unit dose which could be administered, for example, 
1 to 4 times per day. 

55 [0047] The compounds of the invention may be prepared by a number of processes as described in the following. 
In describing the processes which may be used for preparing the compounds of general formula (I) or intermediates 
useful in the preparation thereof, any of R 1 -R 7 in the various formulae are as defined in general formula (I) unless 
otherwise stated. 
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[0048] It will be appreciated that in the following methods for the preparation of compounds of general formula (I), 
for certain reaction steps it may be necessary to protect various reactive substituents in the starting materials for a 
particular reaction and subsequently to remove the protecting group. Such protection and subsequent deprotection 
may be particularly pertinent where R 5 and/or R 7 in intermediates used to prepare compounds of general formula (I) 
are hydrogen atoms. Standard protection and deprotection procedures can be employed, for example formation of a 
phthalimide (in the case of a primary amine), benzyl, trityl, benzyloxycarbonyl or trichloroethoxycarbonyl derivatives. 
Subsequent removal of the protecting group is achieved by conventional procedures. Thus a phthalimide group may 
be removed by treatment with hydrazine or a primary amine, for example methylamine. Benzyl or benzyloxycarbonyl 
groups may be removed by hydrogenolysis in the presence of a catalyst e.g. palladium, and trichloroethoxycarbonyl 
derivatives may be removed by treatment with zinc dust. Trityl groups may be removed under acidic conditions using 
standard procedures. 

[0049] It may also be necessary in some cases to protect carboxylic acid groups (e.g. as esters) or aldehyde or 
ketone groups (e.g. as acyclic or cyclic acetals or ketals or as thioacetals or thioketals). Subsequent removal of these 
protecting groups is achieved by conventional procedures. Thus for example alkyl esters may be removed under con- 
ditions of acidic or basic hydrolysis, benzyl esters may be removed by hydrogenolysis in the presence of a catalyst e. 
g. palladium. Acyclic or cyclic acetals or ketals may be removed under conditions of acidic hydrolysis and thioacetals 
and thioketals may be removed using a mercuric salt. 

[0050] Hydroxyl groups may also need protection and these may be adequately protected under amenable conditions 
as their esters or trialkylsilyl, tetrahydropyran and benzyl ethers. Such derivatives may be deprotected by standard 
procedures. 

[0051] According to one general process (1 ), the compounds of general formula (I) may be prepared by a carbon- 
ylation reaction involving an aniline (II) 




(where R 4 and R 5 are as defined in general formula (I)) and a halophenyl compound (III) 




(where Y represents a halogen atom e.g. bromine or iodine or the group -OS0 2 CF 3 , and R 1 , R 2 and R 3 are as defined 
in general formula (I)). 

[0052] The reaction takes place, for example, in the presence of carbon monoxide using a palladium salt as a catalyst. 
The reaction is effected in the presence of a suitable base e.g. a trialkylamine such as triethylamine ortri-n-butylamine 
and may be conducted in a suitable solvent such as an amide e.g. dimethylformamide or a nitrile eg acetonitrile at a 
temperature within the range of -10°C to +150°C. 

[0053] Suitable palladium salts for the reaction include triarylphosphine palladium (II) salts such as bis(triphenyl- 
phosphine)palladium (II) chloride. 

[0054] According to another general process (2), the compounds of general formula (I) may be prepared by treating 
a compound of formula (IV) 
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(IV) 



10 with an amine dihalide of formula (V) 

R 5 N(CH 2 CH 2 Hal) 2 (V) 

15 (where Hal is a chlorine, bromine or iodine atom). 

[0055] The reaction may conveniently take place in the presence of a polar solvent such as an alcohol (e.g. n-butanol) 
or a nitrile (e.g acetonitrile), optionally in the presence of a base, for example, an alkali metal carbonate such as sodium 
carbonate or potassium carbonate, or alternatively in a non-polar solvent (e.g. chlorobenzene) in the absence of a 
base. The reactions may conveniently be carried out at an elevated temperature, for example, reflux. 

20 [0056] According to another general process (3), the compounds of general formula (I) may be prepared by reacting 
an aniline of formula (II) with an activated carboxylic acid derivative of formula (VI) 



25 




30 

(where L is a leaving group). 

[0057] Suitable activated carboxylic acid derivatives represented in formula (VI) include acyl halides (e.g. acid chlo- 
rides) and acid anhydrides including mixed anhydrides (e.g. acid formic anhydride). These activated derivatives may 
be formed from the corresponding acid of formula (VII) 




by well known procedures. For example, acid chlorides may be prepared by reaction with phosphorus pentachloride, 
45 thionyl chloride or oxalyl chloride and acid anhydrides may be prepared by reaction with an appropriate acid anhydride 
(e.g. trifluoroacetic anhydride), an acid chloride (e.g. acetyl chloride), an alkyl oraralkyl haloformate (e.g. ethyl or benzyl 
chloroformate) or methanesulphonyl chloride. 

[0058] Activated carboxylic acid derivatives of formula (VI) may also be prepared in situ by the reaction of the cor- 
responding acids of formula (VII), with a coupling reagent such as carbonyldiimidazole, dicyclohexylcarbodiimide or 

50 diphenylphosphorylazide. 

[0059] The conditions under which the activated carboxylic acid derivatives of formula (VI) are formed and subse- 
quently reacted with the anilines of formula (II) will depend upon the nature of the activated derivative. However, in 
general the reaction between the compounds (II) and (VI) may be carried out in a non-aqueous medium such as, for 
example, dimethylformamide, tetrahydrofuran, acetonitrile or a halohydrocarbon such as dichloromethane at a tem- 

55 perature within the range -25"C to +150°C. The reaction may optionally be carried out in the presence of a base such 
as triethylamine or pyridine and the base may also be used as the solvent for reaction. 

[0060] Where acid chlorides are used, the reaction may be carried out using the Schotten-Baumann technique in 
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the presence of a suitable base, for example, aqueous sodium hydroxide, conveniently at a temperature between 0°C 
and 100°C, for example, room temperature. 

[0061] According to another general process (4a), the compounds of general formula (I) may be prepared by treating 
a compound of formula (Villa) 



R5 

o 

N — ' 




(Villa) 



(where Y represents a bromine or iodine atom or the group -OS0 2 CF 3 ) with a compound of formula (IXa) 




or an ester or an anhydride thereof. 

[0062] Alternatively, according to the general process (4b), the compounds of general formula (I) may be prepared 
by treating a compound of formula (VI I lb) 



R 5 



o 




(Vlllb) 



or an ester or an anhydride thereof, with a compound of formula (IXb) 




(IXb) 



where Y represents a bromine or iodine atom or the group -OS0 2 CF 3 . 

[0063] Both reactions may be effected in the presence of a transition metal catalyst such as (Ph 3 P) 4 Pd (where Ph 
represents phenyl) in a suitable solvent such as an ether (eg 1 ,2-dimethoxyethane ortetrahydrofuran) in the presence 
or absence of water, or an aromatic hydrocarbon (eg benzene). The reaction is preferably carried out in the presence 
of a base such as an alkali or alkaline earth metal carbonate (eg sodium carbonate) at a suitable temperature up to 
reflux. 
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[0064] Compounds of general formula (I) in which R 4 has a particular meaning may be converted into another com- 
pound of the invention by standard methods of interconversion. 

[0065] For instance, when R 4 represents hydroxy or alkoxy these groups may be interchanged by standard methods 
of O-alkylation or O-dealkylation. Thus, for example, a compound in which R 4 represents hydroxy may be prepared 
5 by treating a corresponding compound in which R 4 represents methoxy with a reagent system capable of removing 
the methyl group e.g. a mercaptide such as sodium ethylmercaptide in a solvent such as dimethylformamide, lithium 
iodide in collidine, boron tribromide in a halohydrocarbon solvent e.g. methylene chloride or molten pyridine hydro- 
chloride. 

[0066] Intermediates of formula (II) may be prepared from the corresponding compound of formula (X) 

w 




by reaction with a compound of formula (XI) 



HQ,C 



HCfeC 



N — R 5 (XI) 



in the presence of acetic anhydride, followed by reduction of the diketopiperazine intermediate thus formed using, for 
example borane, The reaction may be carried out at a temperature between 50°C and reflux, and optionally in a solvent 
such as an ether, e.g. tetrahydrofuran, ortoluene. The nitro group may be subsequently converted into an amine using 
30 standard methodology. 

[0067] Alternatively, intermediates of formula (II) be prepared by nitration of a compound of formula (XII) 



,R 5 



40 




using an appropriate nitrating system such as sulphuric acid and potassium nitrate, or nitronium tetrafluoroborate, in 
45 the presence of a solvent, for example, acetonitrile, or alternatively, where R 5 is not a hydrogen atom, by nitrosation 
using, for example, sodium nitrite and a suitable acid such as sulphuric acid in a solvent, for example, water, followed 
in each case by reduction of the nitro or nitroso group using standard methodology. 

[0068] Intermediates of formula (IV) may be prepared by reduction of the corresponding nitro compound of general 
formula (XIII) 
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[0069] The reduction may be effected by catalytic hydrogenation using a metal catalyst such as palladium or platinum 
or oxides thereof, preferably, in a solvent such as an alcohol e.g ethanol, or alternatively by using Raney nickel and 
hydrazine in a solvent such as an alcohol e.g. ethanol. 

[0070] It will be appreciated that, where necessary, a halogen substituent may be converted into a carboxyl group 
using standard methodology thus, for example, intermediates of formula (VII) may be prepared from an intermediate 
of formula (III) by lithiation using, for example, n-butyl lithium followed by quenching with carbon dioxide. 
[0071] Intermediates of formula (Villa) and (VI I lb) may be prepared by reaction of a compound of formula (II) with a 
compound of formula (XlVa) or (XlVb), respectively, 



R 1 R 1 



15 




(XlVa) (XlVb) 



according to the method of general process (3). 
20 [0072] The boron ic acid intermediates of formulae (VI I lb), (IXa) and (XlVb) or their esters or anhydrides may be used 
in situ under the conditions described above for general process (4). 

[0073] Intermediates of formula (VII) may be prepared by the reaction of a compound of formula (IXa) or (IXb) with 
a compound corresponding formula (XlVa) or (XlVb) in which L represents a hydroxy group, respectively, according 
to the method of general process (4). 
25 [0074] Intermediates of formula (II) may also be prepared from the corresponding carboxylic acid using conventional 
procedures (e.g. by Curtius rearrangement). 

[0075] Intermediates of formulae (V), (X), (XI), (XII), (XlVa) and (XlVb) are either known compounds or may be 
prepared by standard methodology or methods analogous to those described herein. 

[0076] Intermediates containing the group R 2 may be prepared by methods described herein and using techniques 
30 well known in the art, such as those described in "Comprehensive Organic Chemistry", Vol. 4 by D. Barton and W.D. 
Ollis, Pergamon Press, Oxford (1979) (see especially pages 1020-1050 for five-membered mixed heteroatom ring 
systems) or in "Comprehensive Heterocyclic Chemistry", Vol. 6 by A R Katritzky and C W Rees, Pergamon Press, 
Oxford (1 984) (see pages 365-577). 

[0077] Physiologically acceptable acid addition salts of the compounds of general formula (I) may be prepared by 
35 treating the corresponding free base with a suitable acid using conventional methods. Thus, for example, a generally 
convenient method of forming the acid addition salts is to mix appropriate quantities of the free base and the acid in 
an appropriate solvent eg an alcohol such as ethanol or an ester such as ethyl acetate. 

[0078] Salts of compounds of general formula (I) may also be converted to different physiologically acceptable salts 
of compounds of general formula (I) using conventional methods. 
40 [0079] The invention is illustrated by the following examples in which temperatures are in °C. Thin layer chromatog- 
raphy (t. I.e.) was carried out on silica plates. 
[0080] The following abbreviations are used :- 

DMF - dimethylformamide; TEA - triethylamine; HMPA - hexamethylphosphoramide; THF - tetrahydrofuran; MSC - 
methanesulphonyl chloride; BTPC - bis(triphenylphosphine)palladium (II) chloride; DMA - dimethylamine; IMS - indus- 
45 trial methylated spirits; SPC - Short path chromatography carried out on silica (Merck 7747) unless otherwise stated. 
FCC - Flash column chromatography carried out on silica (Merck 9385). 'Dried' refers to drying using sodium sulphate 
or magnesium sulphate unless otherwise stated. 
[0081] The following solvent systems were used:- 

System A - dichloromethane:ethanol:0.88 ammonia; System B - dichloromethane:methanol:0.88 ammonia. 

50 

Intermediate 1 

3- (4-Bromo-3-methylphenyl)-5-methyl-1 ,2,4-oxadiazole 

55 [0082] A solution of sodium methoxide (1 .93g) in methanol (15ml) was added dropwise over 10 min to a solution of 
hydroxylamine hydrochloride (2.48g) in methanol (30ml). The mixture was stirred for 1h at 20° and was then filtered. 

4- Bromo-3-methylbenzonitrile (7g) was then added to the filtrate, and the mixture heated to reflux for 1 8h. The solvent 
was then evaporated giving a grey solid, a portion of which (2.2g) was dissolved in acetic anhydride (6ml) and heated 
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to 80° for 1 8h. The reaction was cooled and was poured into water (100ml). The solid was separated, collected and 
recrystallised from isopropanol (20ml) giving the title compound as colourless microcrystals (896mg) m.p. 78°. 

Intermediate 2 

5 

5-(4-Bromo-3-methylphenyl)-3-methyl-1 ,2,4-oxadiazole 

[0083] Sodium metal (602mg) was added to a suspension of molecular sieves (4A) in absolute ethanol (30ml) under 
nitrogen at 20°. After 1 5min N-hydroxyethanimidamide (1 .94g) was added. Stirring was maintained for 1 h whereupon 
10 Intermediate 8 (1 g) was added. The mixture was heated to reflux for 1 ,5h, then filtered and the filtrate evaporated to 
dryness. The residue was dissolved in water (75ml) and extracted with ethyl acetate (2x75ml) and the dried extracts 
evaporated to give the title compound as a colourless solid (856mg) m.p. 75-77°. 

Intermediate 3 

15 

Methyl 4-methoxy-3-(4-methyl-1-piperazinyl)benzoate hydrochloride 

[0084] A suspension of 2-chloro-N-(2-chloroethyl)-N-methylethanamine hydrochloride (1 ,92g) and methyl 3-amino- 
4-methoxybenzoate (1.81g) in n-butanol was refluxed with stirring for 19h. Anhydrous sodium carbonate (0.54g) was 

20 added and refluxing continued for 8.5h. The solvent was then removed to give an oil which was taken up in water 
(50ml) and 2N hydrochloric acid (50ml) and extracted with ethyl acetate (2x50ml). The acid solution was then basified 
with sodium bicarbonate and re-extracted with ethyl acetate (3x50ml). The extracts were dried and concentrated to a 
semi-solid (2.47g) which was absorbed from System A (200:8:1 ) (5ml) onto Kieselgel G (100g). Elution with the same 
solvent gave starting material and minor basic impurities. Further elution with System A (100:8:1) (450ml) gave first 

25 minor impurities and later fractions afforded the free base of the desired product as a gum (0.48g). This was taken up 
in methanol (5ml), filtered and treated with ethereal hydrogen chloride and diluted to 25ml with ethyl acetate. A cream 
coloured solid separated, was filtered and the solid (0.586g) recrystallised from methanohethyl acetate to give the title 
compound m.p. 202-204°C. 

30 Intermediate 4 

4-Methoxy-3-(4-methyl-1-piperazinyl)benzoic acid hydrazide 

[0085] The free base of Intermediates (2g) in methanol (20ml) was treated with hydrazine hydrate (4ml) and refluxed 
35 under nitrogen for 16h. The solution was evaporated and then adsorbed from ethanol onto silica gel [Merck Art. 7734, 
5g], Purification by SPC eluting with System A (91 :9:0.9) gave the title compound as an off-white solid (0.764g). 
T.l.c. System A (90:10:0.1), Rf 0.2. 

Intermediate 5 

40 

4-Methoxy-3-(4-methyl-1-piperazinyl)benzenamine 

[0086] A solution of Intermediate 4 (0.73g) in water (30ml) was mixed with concentrated hydrochloric acid (0.6ml), 
the solution cooled to Oto 5°C and a solution of sodium nitrite (0.21 9g) in water (10ml) added during 5min. The solution 

45 was stirred at 0-5°Cfor20min, then 1h at 23°C, and treated with concentrated hydrochloric acid (40ml) and acetic acid 
(40ml). The mixture was heated at reflux for 2h, cooled and poured into aqueous sodium hydroxide (5N; 260ml). The 
mixture was extracted with ethyl acetate (3x500ml), and the combined, dried organic extracts were evaporated to give 
the title compound as a gum (0.1 90g). 
T.l.c. System A (95:5:0.5), Rf 0.2. 

so [0087] Intermediate 5 was also made by the alternative two-step reaction as follows:- 

(a) 1-Methyl-4-(2-methoxy-5-nitrophenyl)piperazine 

1-(2-Methoxyphenyl)-4-methylpiperazine (5.36g) was acidified with 5N sulphuric acid and the excess water evap- 
orated in vacuo. Concentrated sulphuric acid (95-98%, 22ml) was added and the mixture stirred at room temper- 
as ature until homogeneous. To the stirred, dark solution was added portionwise at room temperature potassium 
nitrate (3.07g) in ten portions at intervals of approximately 5min. The mixture was stirred at room temperature for 
4h then poured onto ice (~500ml) and the mixture made slightly alkaline with anhydrous sodium carbonate. The 
basic mixture was extracted with ethyl acetate (4x150ml) and the combined extracts dried. After 1h the mixture 
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was filtered and the filtrate evaporated to dryness in vacuo. The dark red residue was diluted with ether (200ml) 
and the solid which separated (0.51 g) was filtered off and discarded. The filtrate was evaporated to dryness and 
the oily residue mixed with ether (300ml) and the suspension filtered. The filtrate was evaporated to dryness to 
give a red gum which very slowly solidified to give the title compound (5.45g) 
5 Tl.c System A (150:8:1), Rf 0.45 

(b) 4-Methoxy-3-(4-methyl-1-piperazinyl)benzeneamine 

To a solution of the product of step (a) (5.07g) in ethanol (70ml) was added a paste of Raney Nickel in water (2g). 
To the warmed suspension was added, with constant agitation, hydrazine hydrate (5ml) dropwise during 20min 

10 with occasional warming. After the main effervescence had ceased, the suspension was heated for 15min and 

then filtered with the aid of ethanol under nitrogen. The residues were kept moist and washed with ethanol and 
the combined filtrate and washings were evaporated to dryness with the aid of ethanol. The dark residue was re- 
evaporated with ethanol (20ml), resuspended in ether (40ml) and the mixture filtered. The residue was washed 
with ether and dried to give a solid consisting of the title compound (2.365g) 

15 Tl.c System A (70:8:1), Rf 0.25. 

Intermediate 6 

4-Bromo-N-[4-methoxv-3-(4-methyl-1-piperazinvl)phenyl]benzamide 

20 

[0088] A solution of Intermediate 5 (0.1 68g) in pyridine (3ml) was treated with 4-bromobenzoyl chloride (0.25g) and 
stirred at 110°, under nitrogen, for 5h. Sodium bicarbonate (20ml; 8%) was added and the mixture was evaporated. 
The residue was pre-adsorbed onto silica gel [Merck Art. 7734 ca. 5g] and purified by SPC eluting with System A (97: 
3:0.3) to give the title compound as a beige solid (0.237g), m.p. 158.5-159.5°C. 

25 

Intermediate 7 

[4-[[[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]amino]carbonyl]phenyl]boronic acid 

30 [0089] n-Butyllithium (7.5ml of 1 .6M solution in hexane) was added dropwise at -90 to -1 00° to a stirred solution of 
Intermediate 6 (404mg) and triisopropylborate (2.77ml) in dry THF (20ml) over 45min under nitrogen, and stirring 
continued for 1 .5h at -90 to -1 03° for 1 .5h. After 3h at -78°, the cooling bath was removed and the mixture stirred at 
+23° for 11 h. Water (4ml) was added, and, after 1h, the mixture was evaporated. The residue was adsorbed from 
System A (50:45:5) onto silica gel (Merck 7734, 10ml) and purified by FCC eluting with System A (89:10:1 -> 50:45: 

35 5) to give firstly recovered impure starting material followed by the title compound as a cream foam (280mg) 
Tl.c. System A (50:45:5) Rf 0.04 

Intermediate 8 

40 Methyl 4-bromo-3-methylbenzoate 

[0090] 4-Bromo-3-methylbenzoic acid (1 Og) was suspended in methanol (50ml) containing cone, sulphuric acid (2ml). 
The mixture was heated to reflux for 1 8h. On addition of 8% NaHC0 3 (100ml) to the cooled reaction, a solid was formed 
which was collected by filtration. Drying in vacuo at 40-45" gave the title compound as a liquid which recrystallised on 
45 cooling (10.25g) m.p. 39.5-40.5°C 

Intermediate 9 

4-Bromo-3-methylbenzoic acid hydrazide 

50 

[0091] A solution of Intermediate 8 (2g) in methanol (20ml) containing hydrazine hydrate (1 .1 ml) was heated to reflux 
for 1 8h. On cooling a solid crystallised which was collected by filtration and washed with ether to give the title compound 
as colourless needles (1 .81 g), m.p. 164-166°C. 

55 
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Intermediate 10 

2- (4-Bromo-3-methylphenyl)-5-methyl-1 ,3,4-oxadiazole 

5 [0092] Intermediate9 (1g) in 1 ,1 ,1-triethoxyethane (10ml) was heated to reflux for 1 8h. The mixture was then allowed 
to cool and the title compound collected by filtration as a colourless powder (816mg) m.p. 135-137°C. 

Intermediate 11 

10 2-(3-Bromo-4-methylphenyl)-5-methyl-1 ,3,4-oxadiazole 

[0093] A solution of Intermediate 8 (2g) in methanol (20ml) containing hydrazine hydrate (1 .1 ml) was heated to reflux 
under nitrogen for 1 8h. On cooling a crystalline solid was deposited which was collected by filtration (1 .20g). A sample 
of this material (1g) was suspended in triethylorthoacetate (10ml) and was heated to reflux for 18h. The mixture was 
15 left to cool and the crystalline title compound collected by filtration (535mg) m.p. 91-3°. 

Intermediate 12 

3- (4-Bromo-3-methylphenyl)-5-(methoxvmethyl)-1 ,2,4-oxadiazole 

20 

[0094] A solution of sodium methoxide (740mg) in methanol (10ml) was added dropwise to a solution of hydroxy- 
lamine hydrochloride (950mg) in methanol (15ml). The mixture was stirred at 20° for 1h and then filtered. 4-Bromo- 

3- methylbenzonitrile (2.68g) was then added to the filtrate, and the mixture heated to reflux for 1 8h. The solvent was 
then evaporated giving a grey solid (3.5g). A sample of this material (1 g) was dissolved in dry pyridine (5ml) and was 

25 treated dropwise with methoxyacetyl chloride (0.8ml). The mixture was then heated at reflux for 0.5h. The cooled 
mixture was poured into water (30ml) and refrigerated for 1 week. The solid thus formed was filtered and recrystallised 
from isopropanol (2ml) to give the title compound as off-white microcrystals (300mg) m.p.52-53.5°. 

Intermediate 13 

30 

4- Bromo-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-3-methylbenzamide 

[0095] 4-Bromo-3-methylbenzoicacid (4.86g) in an excess of thionyl chloride (25ml) was heated at reflux for 1h. The 
excess thionyl chloride was then removed by distillation and evaporation. The resultant acid chloride was added to a 
35 mixture of a solution of Intermediates (5.0g) in THF (25ml) and sodium hydroxide (1 ,8g) in water (30ml). After stirring, 
under nitrogen, overnight at room temperature the solvent was removed by evaporation, water (40ml) added and the 
mixture extracted with dichloromethane (5x50ml), dried and evaporated to give a brown/orange sticky foam. This was 
purified by FCC eluting with system B (970:20:10) to give the title compound (5.73g). 
T.I.C System B (970:20:10) Rf=0.11. 

40 

Intermediate 14 

[4-[[[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]amino]carbonyl]-2-methylphenyl]boronic acid 

45 [0096] Intermediate 13 (5.77g) was treated according to the method of Intermediate 7 to give title compound (1 .87g) 
as a pale yellow foam. Tl.c System B 
(890:100:10) Rf = 0.07 

Intermediate 15 

50 

1 -(2-Chloro-5-nitrophenyl)-4-methylpiperazine 

[0097] A mixture of 2-chloro-5-nitrobenzenamine (7.95g) and 2-chloro-N-(2-chloroethyl)-N-methylethanamine hy- 
drochloride (8.86g) in chlorobenzene (40ml) under nitrogen was heated to reflux for 3 days before cooling and diluting 
55 with dichloromethane (60ml). The reaction mixture was then extracted with water (2x500ml), the aqueous layers com- 
bined and basified with 2N sodium hydroxide, then extracted with dichloromethane (4x400ml). The combined, dried 
extracts were concentrated in vacuo to give a dark brown oil (7.82g) which was purified by FCC eluting with ether to 
give a dark brown oil which crystallised upon standing. The material was dissolved in ethanol (40ml) and boiled up 
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with some charcoal (300mg). The hot ethanolic suspension was filtered and concentrated in vacuo to give the title 
compound as a yellow oil which crystallised on standing (5.25g) m.p.63-64 ,> C 

Intermediate 16 

5 

4- Chloro-3-(4-methyl-1-piperazinyl)benzenamine 

[0098] A solution of Intermediate 15 (5.06g) in ethanol (60ml) and water (10ml) was treated with Raney Nickel (2g 
of a slurry in water) under nitrogen. This mixture was cooled to 18°C and treated dropwisewith hydrazine hydrate (4ml) 
10 over 15 minutes. The resultant mixture was stirred at room temperature for 2 hours before filtering. The filtrate was 
concentrated in vacuo to give an oil which crystallised upon cooling. The pale brown crystalline solid was dried in vacuo 
to give the title compound as a brown crystalline solid (4.36g) m.p 96-97°C 

Intermediate 17 

15 

[4-[[[4-Chloro-3-(4-methyl-1 -piperazinyl)phenyl]amino]carbonyl] phenyljboronic acid 

[0099] To a cooled (0°) stirred solution of (4-carboxyphenyl)boronic acid (166mg) in dry pyridine (5ml) was added 
thionyl chloride (0.08ml). The mixture was stirred for 30mins and then Intermediate 16 (225mg) was added. Stirring 
20 was maintained at 20° for 18h. Water (40ml) was added and the mixture was washed with ethyl acetate (2x40ml). The 
precipitate which formed in the aqueous layer was collected and dried to give the title compound (1 96mg). 
Tic System A (10:8:1) Rf 0.1 

Intermediate 19 

25 

5- (4-Bromo-3-methylphenyl)-N,N-dimethyl-1 ,2,4-oxadiazol-3-amine 

[0100] To a stirred solution of 4-bromo-3-methylbenzoicacid (500mg) in dry acetonitrile (5ml) containing TEA (0.48ml) 
was added dropwise ethyl chloroformate (0.33ml) under nitrogen. The mixture was stirred for 30mins and then N,N- 

30 dimethyl-N-hydroxyguanidine, hydrochloride (486mg) was added and stirring was maintained at 20" for 1 8h. 2N sodium 
carbonate (30ml) was added, and the mixture extracted with ethyl acetate (2x30ml) The dried extracts were evaporated 
to give a pale yellow solid. This material was chromatographed on silica gel eluting with System A (200:8:1) to give a 
colourless solid (400mg). 200mg of this intermediate was dissolved in absolute ethanol (5ml) and was treated with 
sodium methoxide (38mg). The mixture was heated to reflux for 2h and was then filtered to remove some inorganic 

35 solid. The solvent was then evaporated giving a cream solid which was chromatographed on silica gel eluting with 
hexane:dichloromethane (1 :2) to give the title compound as an off-white solid (62 mg). 
T.l.c. System A (100:8:1) Rf 0.58 

Intermediate 20 

40 

2-Chloro-4-(5-methyl-1,3,4-oxadiazol-2-yl)phenol 

[0101] A mixture of 3-chloro-4-hydroxybenzoic acid hydrazide (6g) and 1 ,1 : 1-triethoxyethane (90ml) was refluxed 
under nitrogen for 19.5h. On cooling and stirring, the solid which crystallised out of the reaction mixture was filtered 
45 off, washed well with ethyl acetate and dried to give the title compound (1 ,8g) 
T.l.c. ethanol Rf 0.65. 

Intermediate 21 

so 2-Chloro-4-(5-methyl-1 ,3,4-oxadiazol-2-yl)phenol trifluoromethanesulphonate ester 

[0102] Trifluoromethanesulphonic anhydride (0.95ml) was added dropwise to a solution of Intermediate 20 (1g) and 
pyridine (0.75ml) in dichloromethane (1 9ml) at 0°C under nitrogen. The reaction mixture was stirred at room temper- 
ature for 2h. A further addition of trifluoromethanesulphonic anhydride (0.1ml) was made and the reaction stirred for 
55 a further 1 .Oh. The solution was poured into hydrochloric acid (1N; 100ml), the mixture extracted with dichloromethane 
(3x1 00ml) and the dried extract evaporated to give the title compound as a pale orange solid (1 .85g). 
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Assay Found 
C 10 H 6 N 2 O 4 CIF 3 S requires 



C.34.7; 
C.35.05; 



N,8.2; 
N,8.2% 



Intermediate 22 



4-(4-Bromo-3-methylphenyl)-1 ,2,3-thiadiazole 



[0103] A mixture of 1-(4-bromo-3-methylphenyl)ethanone (500mg) and 4-methylbenzenesulphonic acid hydrazide 
(437mg) was heated to reflux in ethanol (15ml) containing a few 4A molecular sieves for 5h. On cooling, colourless 
needles were formed, which were collected by filtration (577mg). 300mg of this intermediate hydrazone were dissolved 
in thionyl chloride (2ml) and was stirred at 20° for 5h. The mixture was neutralised with 2N sodium carbonate (40ml) 
and extracted with ethyl acetate (2x30ml). The dried extracts were then evaporated to give a yellow solid. This material 
15 was chromatographed on silica, eluting with dichloromethane;hexane (1:1) to give the title compound as pale yellow 
solid (167mg). 

T.l.c. ethyl acetate:hexane (1:4) Rf 0.52. 



Intermediate 23 

1 -(2-Methyl-5-nitrophenyl)-4-methyl-2,6-piperazinedione 

[01 04] A suspension of N-methyliminodiacetic acid (2.00g) in acetic anhydride (1 0ml) was stirred at room temperature 
for 10min and then heated to 150°C for 1h, after which time the solution had turned dark brown. The solution was 
concentrated in vacuo and 1 0ml of distillate was collected. The resulting brown gum was then treated with 2-methyl- 
5-nitrobenzenamine (2.06g) suspended in toluene (20ml). The resulting mixture was heated to 100°Cfor60min before 
allowing to cool overnight, giving a precipitate which was collected by filtration. The solid was washed with cold toluene 
(3x1 0ml) and then air-dried for 2min. The solid was then added to a flask containing acetic anhydride (15ml), heated 
to 140°C for 20min to effect complete solution of the solid. The mixture was then allowed to cool to 60°C before 
concentration, in vacuo. 10ml of distillate was collected. The crystalline solid which formed as the residue cooled was 
filtered off, washed with ether, and then recrystallised from methanol (20ml), to give the titlecompound as a fine powdery 
crystalline brown solid (1 .78g) m.p. 157-158°C. 



Intermediate 24 

1 -(5-Amino-2-methylphenyl)-4-methyl-2,6-piperazinedione 

[01 05] a suspension of Intermediate 23 (1 70g) in ethanohwater (5:2,50ml) was added under vacuum to a suspension 
of 10% palladium on charcoal 50% paste (600mg) in ethanohwater (5:2, 20ml). The resulting suspension was stirred 
at room temperature under an atmosphere of hydrogen for 10 min. The suspension was filtered through hyflo, con- 
centrated invacuo, and the residue was dissolved in dichloromethane, dried, filtered and concentrated in vacuo to give 
the title compound as a cream-coloured foam (1 .49g). 
T. 1.c system A (1 50:8:1 ), Rf 0.41. 



Intermediate 25 

4-Methyl-3-(4-methyl-1-piperazinyl)benzenamine 

[0106] A solution of intermediate 24 (1 ,48g) in dry THF (60ml) was heated to reflux under nitrogen, and treated 
dropwisewith borane-THF complex (1 molar solution, 25.5ml). The resulting mixture was heated at reflux under nitrogen 
for 22h before cooling and treating with 2N hydrochloric acid (10ml) very slowly. The mixture was then heated to reflux 
for a further 2h before cooling to room temperature and concentrating in vacuo to a volume of 1 0ml. The residue was 
diluted with 2N sodium carbonate (1 00ml) and extracted with ethyl acetate (3x1 00ml). The combined, dried extracts 
were concentrated in vacuo and purified by FCC eluting with System A (150:8:1) to give the title compound as a 
crystalline pale yellow solid (922mg) m.p. 83-84°C. 



Analysis found 


C.70.2 


H.9.5; 


N.20.3; 


C 12 H 19 N 3 requires 


C.70.2; 


H,9.3; 


N,20.5% 
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[0107] Intermediate 25 was also made by the alternative two-step reaction as follows: 

(a) 1-Methyl-4-(2-methyl-5-nitrophenyl)piperazine 

A suspension of 2-methyl-5-nitrobenzenamine (5.25g) in chlorobenzene (40ml) under nitrogen was treated with 
5 2-chloro-N-(2-chloromethyl)-N-methylethanamine hydrochloride (6.64g). The resulting mixture was heated to re- 

flux and stirred for 20 hours before cooling to room temperature and diluting with dichloromethane (40ml). The 
organic layer was extracted with slightly acidic water (2x1 50ml), the combined aqueous extracts basified with 2N 
sodium hydroxide and then extracted with dichlormethane (3x250ml). The combined, dried extracts were concen- 
trated in vacuo to give a dark brown oil which was purified by FCC eluting with System A (250:8:1) to give the title 
10 compound as a yellow crystalline solid (4.59g). m.p. 61-62°C. 

(b) 4-Methyl-3-(4-methyl-1 -piperazinyQbenzenamine 

A solution of the product of step (a) (4.5g) in ethanol was added under vacuum to a prehydrogenated suspension 
of palladium on charcoal (10% Pd on C, 50% paste with water. 1 ,4g) in ethanol: water (5:2, 50ml). The suspension 
15 was stirred at room temperature under an atmosphere of hydrogen for 2 hours. The suspension was filtered through 

a pad of hyflo, the filter pad washed well with ethanohwater (4:1 , 200ml) and the combined filtrates evaporated in 
vacuo to give a gummy solid which was dissolved in dichloromethane, dried and concentrated in vacuo to give the 
title compound as a pale green crystalline solid (4,052g) m.p. 82-83°C 



Analysis Found 


C, 70.2; 


H, 9.5; 


N,20.4 


C 12 H 19 N 3 requires 


C, 70.2; 


H, 9.3; 


N, 20,5% 



Intermediate 26 

25 

4-Bromo-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyl]benzamide 

[0108] A solution of 4-bromobenzoyl chloride (1 .47g) in THF (5ml) was added to a stirred solution of Intermediate 
25 (915mg) in THF (15ml) and water (10ml) containing sodium hydroxide (350mg). The mixture was stirred at room 
30 temperature under nitrogen for 2 1 /2h before adding water (50ml) and extracting with dichloromethane (3x50ml). The 
combined extracts were dried and concentrated in vacuo to give a pale yellow foam. The foam was dissolved in dichlo- 
romethane ( 5ml) to give a yellow solution which solidified. Excess dichloromethane was removed in vacuo and ether 
was added (25ml). The solid was triturated and then filtered and dried in vacuo at 60°C for 2h to give the title compound 
as an off-white solid (1 .464g), m.p. 208-209°C. 

Intermediate 35 

4-Fluoro-2-methoxybenzenamine 

40 [0109] A solution of 5-fluoro-2-nitrophenol (10. Og) in dry acetone (40ml) under nitrogen was treated with potassium 
carbonate (8.9g). The mixture formed a deep red coloured thick precipitate. Methyl iodide (5ml, 11. 4g) was added 
slowly and the mixture stirred overnight and then at 60°C for 3 hours. Further methyl iodide (3ml, 6.84g) was added 
and the mixture stirred at 60°C for a further 3 hours. After this time the deep red colour had disappeared, and the 
mixture (now orange) was added to water (50ml) and sodium hydroxide (2N, 40ml), and extracted with dichloromethane 

45 (3x1 00ml). The combined, dried extracts were concentrated in vacuo to give a yellow oil which upon cooling crystallised 
giving a pale yellow crystalline solid (4-fluoro-2-methoxy-1 -nitrobenzene 10.88g). A solution of this solid in ethanol: 
water (200ml, 6:2) was added under vacuum to a prehydrogenated suspension of palladium (10% on carbon, 50% 
paste, 2.5g) in ethanohwater (80ml, 6:2). The suspension was stirred under an atmosphere of hydrogen for 2 hours, 
the suspension was filtered through Hyflo and thefiltercake washed thoroughly with ethanol and water. The combined 

so filtrates were concentrated in vacuo and the moist residue re-evaporated with ethanol. The purple oily residue was 
dissolved in dichloromethane (200ml), dried and concentrated in vacuo to give the title compound as a dark purple 
liquid. (7.73g). 



Analysis: Found 


C, 59, 


3; H.6.1; 


N, 9.8 


C 7 H 8 FNO requires 


C.59.6 


; H.5.7; 


N, 9.9% 
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Intermediate 36 

1-(4-Fluoro-2-methoxyphenyl)-4-methylpiperazine 

5 [0110] A mixture of Intermediate 35 (7.70g) and 2-chloro-N-(2-chloroethyl)-N-methylethanamine hydrochloride 
(1 1 .7g) in chlorobenzene (60ml) was heated to reflux and stirred at reflux for 5 hours before cooling to room temperature 
and stirring for 60 hours. Heating was resumed and the reaction maintained at reflux for 5 hours, before cooling to 
room temperature, diluting with dichloromethane (1 00ml) and extracting with water (3x1 00ml). The solution was made 
slightly acidic with 2N hydrochloric acid, the aqueous extracts were then made basic (pH8-9) with 2N sodium hydroxide 

10 and extracted with dichloromethane (4x75ml). The combined, dried extracts were concentrated in vacuo to give a dark 
brown oily residue. This was purified by FCC eluting with System A (300:8:1) and dried in vacuo to give the title com- 
pound as a dark brown oil (1 .31 2g). 



T.l.c. System A (150:8:1) Rf=0.37 
15 Intermediate 37 

1-(4-Fluoro-2-methoxy-5-nitrophenyl)-4-methylpiperazine 

[0111] Intermediate 36 (1 ,25g) was added dropwise to cone, sulphuric acid (4ml). The mixture was stirred until com- 
20 plete solution of material was effected, and then treated portionwise with potassium nitrate (0.71 2g) using a water bath 
to maintain the temperature at 25°C. The resulting mixture was stirred at room temperature for 2 hours before pouring 
into ice (20g). The aqueous solution was then neutralised with 0.88 aqueous ammonia and basified (pH8) with 2N 
sodium carbonate. The basic solution containing a gummy precipitate was extracted with dichloromethane (4x1 0ml) 
and the combined, dried extracts concentrated in vacuo to give the title compound as a dark orange oil (1 .349g), which 
25 crystallised upon standing. 

n.m.r. (CDCI 3 ) 5 2.37(3H,s), 2.61 (4H,br.t), 3.09(4H,br.t), 3.97(3H,s), 6.70(1 H,d), 7.62(1 H,d). 

Intermediate 38 

30 2-Fluoro-4-methoxy-5-(4-methyl-1-piperazinyl)benzenamine 

[0112] A solution of Intermediate 37 (1 .30g) in ethanokwater (7:2, 45ml) was added under vacuum to a prehydro- 
genated suspension of palladium on charcoal (10% Pd on C, 50% paste, 480mg) in ethanol:water (7:2, 18ml). The 
resulting suspension was stirred under an atmosphere of hydrogen for 3 hours. The suspension was filtered through 
35 hyf lo and the filter pad washed thoroughly with ethanol. The combined filtrates were concentrated in vacuo, the residue 
dissolved in dichloromethane, dried, filtered and concentrated in vacuo to give the title compound as a purplish/brown 
solid (1.065g) 

n.m.r. (CDCI 3 ) 5 2.35 (3H,s), 2.60 (4H,m), 3.01 (4H,m), 3.40 (2H,br.s), 3.79 (3H,s), 6.43 (1 H,d), 6.60 (1 H,d). 
40 Intermediate 40 

[4-(5-Methyl-1 ,2,4-oxadiazol-3-yl)phenyl]boronic acid 

[0113] A solution of 3-(4-bromophenyl)-5-methyl-1 ,2,4-oxadiazole (1 ,0g) in dry THF (8ml) containing triisopropylbo- 
45 rate (3.5ml, 2.82g) was cooled to -1 00°C under nitrogen, and treated cautiously with tert-butyllithium (8.82ml, 1 .7M 
solution). The temperature was maintained between -90°C and -105°C during addition. The mixture was stirred at 
-1 00°C for 20 mins after complete addition, and then allowed to warm to -30°C. The mixture was treated slowly with 
water (5ml) and allowed to warm to room temperature, 2N sodium hydroxide (50ml) was added and the basic aqueous 
layer washed with dichloromethane (2x50ml). The aqueous layer was acidified with 2N hydrochloric acid (60ml) and 
so extracted with dichloromethane (4x50ml, containing 20% methanol). The combined, dried extracts were concentrated 
in vacuo to give the title compound as a pale yellow solid (500mg). m.p. 266-268°C. 



55 2'-Methyl-4'-(2-methyl-1 ,3,4,-oxadiazol-5-yl)[1 ,1'-biphenyl]-4-carboxylic acid 

[0114] A mixture of Intermediate 10 (610mg) and 2N sodium carbonate (3ml) in DM E (10ml) was treated with tetrakis 
(triphenylphosphine)palladium (0) (20mg) under nitrogen and stirred for 10 minutes before treating with 4-(carboxy- 



Intermediate 41 
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phenyl)boronic acid (400mg). The resulting mixture was heated to reflux and stirred for 24 hours before cooling to room 
temperature and pouring into 1N sodium carbonate (40ml). The aqueous phase was washed with dichloromethane 
(1 00ml) and then acidified. The acidic aqueous phase was extracted with dichloromethane:methanol (5:1 , 2x50ml) and 
the combined extracts dried and concentrated in vacuo to give the title compound as a white powdery solid (684mg) 
5 m.p. 224-225°C. 

Intermediate 42 

2'-Methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]-4-carboxylic acid 

w 

[01 1 5] A mixture of 4-(carboxyphenyl)boronic acid (1 50mg), Intermediate 1 (228mg), sodium carbonate(41 2mg) and 
tetrakis (triphenylphosphine)palladium (0) (21 mg) in 1 :1 aqueous DME (20ml) was heated to reflux under nitrogen for 
1 8h. The mixture was allowed to cool, acidified with 2N hydrochloric acid and then extracted with ethyl acetate (2x40ml). 
The dried extracts were evaporated to give a cream-coloured solid (285mg). This was recrystallised from isopropanol 
15 (5ml) giving the title compound as a fawn solid (1 65mg).m.p. 229-231 °. 

Intermediate 43 

N-Methyl-4-(2-bromo-5-nitrophenyl)piperazine 

20 

[01 16] A suspension of 2-bromo-5-nitrobenzenamine (26.0g) and 2-chloro-N-(2-chloromethyl)-N-methylethanamine 
hydrochloride (23. Og) in chlorobenzene (150ml) was treated according to the method of Intermediate 36. Purification 
by FCC eluting with System A (300:8:1 gradient to 200:8:1) gave the title compound as a brown solid (9.498g) m.p. 
100-103°C. 

25 

Intermediate 44 

4-Bromo-3-(4-methyl-1-piperazinyl)benzenamine 

30 [0117] A suspension of Intermediate 43 (8.68g) in ethanol (80ml) and water (20ml), under nitrogen, was treated with 
Raney nickel (~3g of a slurry with water). The suspension was then cooled to 1 7°C and maintained at a temperature 
below 28°C during the slow addition of hydrazine hydrate (6ml), over 20min. The cooled mixture was then stirred under 
nitrogen for 2 hours and filtered through Hyflo. The filter cake was washed thoroughly with ethanol:water (280ml, 6:1) 
and the combined filtrates were concentrated in vacuo to give a gummy solid which was dissolved in dichloromethane, 

35 dried and concentrated in vacuo to give a dark grey/brown solid. The solid was triturated in hexane:ether (1:1, 50ml) 
overnight. The solid was filtered and dried to give the title compound as a solid (3.28g). Further product was obtained 
by concentration of the filtrate in vacuo. The resultant orange solid residue was purified by FCC eluting with System 
A (300:8:1) to give the title compound as a yellow solid (3.38g).m.p. 120-121 ,5°C. 

40 Example 1 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 . 1 '-biphenyl]- 
4-carboxamide 

45 [0118] A mixture of Intermediate 1 (200mg) and Intermediate 7 (291mg) in 1:1 aqueous DME (20ml) containing 
sodium carbonate (276mg) and tetrakis(triphenylphosphine)palladium (0) (1 8mg) was heated to reflux for 1 8h under 
nitrogen. The mixture was allowed to cool and silica gel (5g) added, the solvents were then evaporated and the residue 
chromatographed on silica gel eluting with System A (200:8:1) to give the title compound as a cream-coloured foam 
(224mg). 

so T.l.c. System A (100:8:1) Rf 0.58. 



Assay Found 


C.68.25; 


1-1,6,1 


N, 13.35; 


C 29 H 31 N 5°3 058H 2° requires 


C,68.5%; 


H.6.4 


N. 13.75% 



Water Determination 2.06% w/w = 0.58mol% H 2 0 
[0119] Similarly prepared were:- 



18 



EP 0 533 268 B1 

Example 2 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-inethyl-1 ,2,4-oxadiazol-5-yl)[1 T-biphenyl]- 
4-carboxamide as a pale yellow foam (153mg). 

[0120] T.l.c. System A (150:8:1) Rf 0.26 



Assay Found 

C 29 H 31 N 5°3 °- 45H 2° requires 



C.68.4; H,6.05; N, 13.65; 
C.68.85; H.6.35; N,13.85°/c 



Water Determination 1 .59%w/w = 0.45mol% H 2 0 

from a mixture of Intermediate 2 (200mg) and Intermediate 7 (291 mg) in 1 :1 aqueous DME (20ml) containing sodium 
carbonate (276mg) and tetrakis(triphenylphosphine)palladium (0) (18mg). 

Example 3 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 .1'-biphenyl]- 
4-carboxamide as a colourless foam (136mg). 

[0121] T.l.c. System A (100:8:1) Rf 0.44 

n.m.r. (CDCI 3 ) 8 2.38 & 2.35 (6H, 2 x s), 2.65 (7H, m + s), 3.15 (4H,m), 3.89 (3H,s), 6,88 (1 H,d), 7.25 (1 H,m), 7.30 
(1H,dd), 7.36 (1H,d), 7.46 (2H, 1/2 AA'BB'), 7.8 (1H, br.s), 7.88-8.01 (4H,m). 

From a mixture of Intermediate 1 0 (1 49mg) and Intermediate 7 (21 8mg) in 1 :1 aqueous DME (20ml) containing sodium 
carbonate (206mg) and tetrakis(triphenylphosphine)palladium (0) (14mg). 

Example 4 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 T-biphenyl]- 
4-carboxamide as an off-white foam (259 mg). 

[0122] T.l.c. System A (100:8:1) Rf0.40 



Assay Found 


0,67.55; 


H, 


3.35: 


N.13.2; 


c 29 H 3i N 5°3 0 ;3H 2 O 0 4C 2 H 6 O 0 ' ICH 2 cl 2 requires 


C67.75 


H, 


5.5; 


N,13.2% 



Water Determination 1 ,08%w/w = 0.3mol H 2 0 

from a mixture of Intermediate 1 1 (200mg) and Intermediate 7 (291 mg) in 1 :1 aqueous DME (20ml) containing sodium 
carbonate (276mg) and tetrakis(triphenylphosphine)palladium (0) (18mg). 

Example 5 

[4'-[5-(Methoxymethyl)-1 ,2,4-oxadiazol-3-yl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl[1 ,1 '- 
biphenyl]-4-carboxamide as a colourless foam (200mg). 

[0123] T.l.c. System A (100:8:1) Rf 0.42 



Assay Found 


C.67.2; 


H,6.05; 


N.12.7; 


C 30 H 33 N 5°4-°- 35H 2° requires 


C.67.5; 


H,6.35; 


N,13.1% 



Water Determination 1 .16%w/w = 0.35mol% H 2 0 

from a mixture of Intermediate 12 (200mg) and Intermediate 7 (261 mg) in 1 :1 aqueous DME (20ml) containing sodium 
carbonate (247mg) and tetrakis(triphenylphosphine)palladium (0) (16mg). 
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Example 6 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 -biphenyl]- 
4-carboxamide as a colourless foam (1 OOmg). 

[0124] T.l.c. System A (100:8:1) Rf 0.40 



Assay Found 


C,6 


3.75; 


H,£ 


.25; 


N.13.3; 


C 29 H 31 N 5°3 °- 5H 2° requires 


C,6 


3.75; 


H,£ 


.35; 


N,13.8% 



from a mixture of 3-(4-bromophenyl)-5-methyl-1 ,2,4-oxadiazole (100mg) and Intermediate 14 (160mg) in 1 :1 aqueous 
DME (20ml) containing sodium carbonate (146mg) and tetrakis(triphenylphosphine)palladium (0) (10mg). 

is Example 7 

N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1,2,4-oxadiazol-3-yl)[1 ,1 -biphenyl]- 
4-carboxamide as a brown foam (122mg). 

[0125] T.l.c. System A (100:8:1), Rf 0.56 



Assay Found 


0,64.9; 


H,5.65; 


N.12.9; 


C 28 H2 8 CIN 5 O 2 .0.5H2O.0.4C 2 H 6 O requires 


C65.3; 


H.6.0; 


N,13.2% 



25 from a mixture of Intermediate 1 (131 mg) and Intermediate 17 (194mg) in 1:1 aqueous DME (20ml) containing sodium 
carbonate (181mg) and tetrakis(triphenylphosphine)palladium (0) (12mg). 

Example 8 

30 N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]-4-carboxamide 

[0126] A mixture of Intermediate 7 (0.75g), 3-(4-bromophenyl)-5-methyl-1 ,2,4-oxadiazole (0.49g), tetrakis(tiphenyl- 
phosphine)palladium (0) (50mg) and 2N sodium carbonate (1 0ml) in DME (10ml) was heated under reflux for 3 hours. 
On cooling, the solution was diluted with 2N sodium carbonate (20ml), extracted with ethyl acetate (3x50ml) and the 
35 combined extracts dried. The mixture was filtered and the filtrate evaporated to dryness in vacuo. The residue was 
purified by flash column chromatography on silica eluting with System A (100:8:1) to yield the title compound (0.49g) 
as a white solid, m.p. 135-137°C. 
T.l.c. System A (100:8:1) Rf 0.52. 

40 Example 9 

2'-Chloro-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]- 
4-carboxamide 

45 [0127] A mixture of Intermediate 7 (300mg), Intermediate 21 (557mg), and sodium carbonate (86mg) in water (5ml) 
and DME (filtered through alumina, 5ml), was deoxygenated for 5min with nitrogen. Tetrakis(triphenylphosphine)pal- 
ladium (0) (19mg) was then added and the reaction heated at reflux, with stirring under nitrogen for 17h. The reaction 
mixture was diluted with water (1 0ml) and then extracted with dichloromethane (3x1 5ml). The combined extracts were 
dried and evaporated in vacuo to give a brown solid. Purification by column chromatography on silica and eluting with 

so System A (200:8:1) gave a pale yellow solid (130mg). This solid was taken up in dichloromethane and ethanol and 
then filtered, evaporated in vacuo to give the title compound as a yellow solid (91 mg), m.p. 225-229°C. 
T.l.c. System A (50:8:1), Rf=0. 74 

Example 10 

55 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(1-methyl-1 H-1 ,2,3-triazol-4-yl)[1 ,1 '-biphenyl]-4-carboxamide 
[0128] A mixture of Intermediate 7 (334mg), 4-(4-bromophenyl)-1-methyl-1H-1 ,2,3-triazole (140mg), tetrakis(triphe- 
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nylphosphine)palladium (0) (20mg), aqueous sodium carbonate (2N, 2ml), and DME (8ml) was refluxed under nitrogen 
for 5h. The mixture was treated with water (50ml) and extracted with dichloromethane (3x50ml). The dried extract was 
evaporated to give a brown solid which was triturated with ethendichloromethane (2:1; 30ml) and purified by FCC 
eluting with System B (240:10:1) followed by (190:10:1) to give the title compound as a pale yellow solid (95mg) 
5 T.l.c. System B (90:10:1) Rf 0.4. 

n.m.r. (D 4 CH 3 OD) 6 2.37 (3H,s), 2.66(4H,br.m), 3.12 (4H, br.m), 3.86 (3H,s), 4.18(3H,s), 6.97 (aH,d), 7.33-7.43 (2H, 
m), 7.44-7.88 (4H, 2x 1/2AA'BB'), 7.95 (2H, 1/2AA'BB'), 8.03 (2H, 1/2 AA'BB'), 8.34 (1H,s). 

Example 11 

10 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(1 ,2,3-thiadiazol-4-yl)[1 ,1'-biphenyl]-4-carboxamide 

[0129] A mixture of Intermediate 22 (121mg), Intermediate 7 (270mg), palladium acetate (5mg) and tri-(orthotolyl) 
phosphine (15mg) were dissolved in DMF (2ml) and TEA (1ml) and was heated to 100°C under nitrogen for 18h. The 
15 mixture was allowed to cool, and was partitioned between water (50ml) and ethyl acetate (2x30ml). The dried extracts 
were evaporated to give a bright yellow oil. This material was chromatographed on silica gel eluting with System A 
(200:8:1 ) to give the title compound as a yellow foam (86mg) 
T.l.c. System A (100:8:1) Rf 0.40 



20 


Assay Found 


C, 6 


6.55; H, 5.95; 


N, 12.5; 




C 28 H 29 N 5°2 S 0.5H 2 O requires 


C, 6 


6.1; H,5.95; 


N, 13.75% 



Example 12 



2'-Methvl-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyll-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide 

[0130] A solution of Intermediate 26 (962mg) in dry THF (15ml) was cooled to -75°C and treated dropwise with n- 
butyllithium (5.6ml of 1 .56 molar solution in hexane) under nitrogen. The resulting solution was stirred for 1 .5 hours at 
-75°C and was then treated dropwise with triisopropylborate (2.0ml, 1 .63g). The reaction mixture was then allowed to 
warm to room temperature before treating with water (3ml) and evaporating in vacuo to remove excess organic solvent. 
The aqueous residue, containing a cream coloured gum was washed thoroughly with ethyl acetate before neutralising 
with 2N hydrochloric acid. On scratching the gum, solidification occurred. The suspension was left to stand for 72 hours 
and the solid which separate was filtered and washed with water (2x2ml). The solid was dried in vacuo at 60°C to give 
a boronic acid intermediate as a white solid (245mg) which was used without purification. 

[0131] A solution of this (240mg) in DME (8ml) containing a sodium carbonate (2N, 2ml) and tetrakis(triphenylphos- 
phine)palladium (0) (20mg) under nitrogen, was treated with Intermediate 10 (150mg). The mixture was heated at 
reflux for 1 8 hours before cooling to room temperature, adding to water (50ml) and extracting the mixture with dichlo- 
romethane (2x50ml), and then ethyl acetate (50ml). The combined, dried extracts were concentrated in vacuo and the 
residue purified by flash column chromatography eluting with a gradient of System A (450:8:1 to 300:8:1) gave the title 
compound as a white foam (1 95mg) 



45 



Assay Found 


C70.7; H, 6.5; 


N.13.8; 


C 29rH3iH 5 O 2 .0.5H 2 O requires 


C.71.0; H, 6.5; 


N,14.3% 



n.m.r. (CDCI 3 ) 8 2.28 (3H,s), 2.36 (6H, 2xs), 2.60 (4H,m), 2.64 (3H,s), 3.0(4H : m), 7.18 (1H,d), 7.25-7.4 (3H,m), 7.46 
(2H,d), 7.81(1H,s), 7.91 (1H,dd), 8.0(1H,s). 

so Example 13 

N-[4-Hydroxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1,2,4-oxadiazol-3-yl)[1 ,1 -biphenyl]- 
4-carboxamide 

55 [0132] A mixture of the product of Example 1 (91mg) and pyridine hydrochloride (2g) was heated to 180-190° for 
8h. Sodium bicarbonate (8%; 30 ml) was added and the mixture extracted with dichloromethane (2x25ml). The dried 
extracts were evaporated to give a dark oil. This material was chromatographed on silica gel (Merck 7729, 1 0g) eluting 
with System A (200:8:1) to give the title compound as a colourless foam (27mg). 
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T.l.c. System A (100:8:1) Rf 0.40. 



Assay Found 


C.68.15; 


H.6.0; 


N.13.8; 


C 28 H 29 N 5 O 3 .0.5H 2 O requires 


C.68.25; 


H.6.15; 


N,14.2% 



Example 14 

N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamide (Alternative preparation) 

[0133] To a stirred solution of Intermediate 42 (400mg) in dry pyridine (10ml) was added dropwise thionyl chloride 
(0.11ml). The mixture was stirred at 20° for 1h and then a solution of Intermediate 16 (307mg) in dry pyridine (5ml) 
was added. Stirring was maintained for 18h and then the mixture was partitioned between 8% sodium bicarbonate 
(50ml) and ethyl acetate (2x70ml). The dried extracts were evaporated to give a yellow oil which was purified by FCC 
eluting with System A (200:8:1) to give the title compound as an off-white foam (500mg). 
T.l.c. System A (100:8:1) Rf 0.56 



Assay Found 


C, 


66.2; 


H.5.7; 


N, 13.55; 


C 28 H 28 CIN 5 0 2 . 0.25H 2 0 requires 


C, 


66.4; 


H ( 5.65; 


N ( 13.8% 



Example 15 

N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
25 4-carboxamide 

[0134] To a cold (0°) stirred solution of Intermediate 41 (200mg) in dry pyridine (5ml) was added thionyl chloride 
(0.06ml). The mixture was stirred for 0.5h and then Intermediate 16 (153mg) was added. The mixture was stirred for 
1 h at 20° and then at 80° for 1 8h. The solvents were then evaporated and the residue purified by FCC eluting with 
30 System A (200:8:1) to give the title compound as a yellow foam (128mg). 
[0135] T.l.c. System A (100:8:1) Rf0.38 



Assay Found 


C, 65.6; 


H, 5.6: 


N, 13.35; 


C 28 H 28 CIN 5 0 2 . 0.5H 2 O requires 


C, 65.8; 


H, 5.7; 


N, 13.7% 



Example 16 

N-[4-Bromo-3-(4-methyl-1-piperazinyl)phenyl]-2'methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 , 1 '-biphenyl]- 
4-carboxamide 

40 

[0136] A suspension of Intermediate 42 (300mg), in dry dichloromethane (3ml) was cooled to 0°C and treated with 
TEA (1ml of a 1 .2M solution in dichloromethane). After a few minutes all material was in solution, and this was treated 
slowly with ethyl chloroformate (1 ml of a 1 ,2M solution in dichloromethane). The mixture was stirred at room temper- 
ature for 1 hour before treating with a solution of Intermediate 44 (280mg) in dichloromethane (1ml). After 12 hours at 
45 room temperature the reaction was heated to 40" for 24 hours. The mixture was then cooled to room temperature, 
added to water (20ml) and extracted with dichloromethane (3x20ml), The organic extracts were dried and concentrated 
in vacuo to give an orange residue which was purified by FCC eluting with System A (200:8:1) to give a yellow solid. 
This was triturated in ether to give the title compound as a yellow crystalline solid (1 25g) m.p. 151-1 53°C 



Analysis: Found 


C, 61.8; 


H.5.3; N, 12.5 


C 28 H 28 BRN 5 0 2 Requires 


C, 61.5; 


H,5.2; N, 12.8% 



Example 17 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(1 ,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]-4-carboxamide 
[01 37] I ntermediate 27 (300mg) was dissolved in methanol (1 0ml) and was heated to reflux for 2 days with hydrazine 
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hydrate (0.44ml). The mixture was cooled and poured into water (75ml). The solid precipitate was collected by filtration 
(211mg) and dried. 160mg of this material was dissolved in 1,1 ,1-triethoxyethane (10ml) and was heated to reflux for 
3h. The solvent was then evaporated giving a brown gum. This material was purified by FCC eluting with System A 
(200:8:1 ) to give the title compound as a pale yellow gum (43mg). 
5 T.l.c. System A (100:8:1) Rf 0.38 



Assay Found 


C, 64.75; 


H,6,25; 


N,12.5; 


C28H29N5O3 ,0.6C 2 H B O.1 .5H 2 Q requires 


C,65.1; 


H,6.65; 


N,13.0% 



Example 18 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]-4-carboxamide 

15 [° 138 1 

(a) hydrochloride 

A suspension of the compound of Example 1 (4.05g) in isopropanol (73ml) was heated, under nitrogen, at 70°C 
to effect dissolution of the solid. Further isopropanol (8ml) was added and heating continued at 76°C to give a 
2o bright pale yellow solution. Concentrated hydrochloric acid (0.77ml) was added and the solution allowed to cool, 

with stirring, to 40°C. Once crystallisation had begun, the solution was cooled, with stirring, for a further 3 hours 
in an ice-water bath. The solid was filtered, washed with isopropanol-(2x12ml) and dried in vacuo to give the 
hydrochloride of the title compound (4.37g) as pale cream-coloured crystals, m.p. 256°C (approx). 



Analysis Found 


C.62.1; 


H : 6.3; 


N.11.9; Cl.5.9; 


C29H 31 N 5 03.HCI.1 ,7H 2 O.0.2C 3 H 8 O requires 


C.62.65; 


H.6.5; 


N.12.1; Cl,6.15%. 



(b) methanesulphonate 

A suspension of the compound of Example 1 (3.98g) in IMS (60ml) was heated, under nitrogen, to 70°C to effect 
30 dissolution of the solid. Heating was stopped and a solution of methanesulphonic acid (0.67ml) in IMS (4ml) was 

added at 65°C. The solution was allowed to cool, with stirring, to 35°C and was then seeded to initiate crystallisation. 
Thesolutionwasstirredforafurtherl .5hours in an ice-water bath. The solidwasfiltered, washedwith IMS (2x1 2ml) 
and dried in vacuo to give the methanesulphonate of the title compound (4.37g) as a white solid, m.p. 256°C. 



Analysis Found 


C.59.4; H.6.1; N.11.4; 


S : 5.2: 


C 29 H 31 N 5°3 CH 4°3 S ' H 2 0 requires 


C.58.9; H.6.1 N 11.45: 


S,5.2% 



(c) sulphate 

A suspension of the compound of Example 1 (4.12g) in IMS (62ml) was treated with a solution of concentrated 
sulphuric acid (0.50ml) in IMS (4ml) according to the method of Example 28(b), to give the sulphate of the title 
compound (4.50g) as a white solid, m.p. 207-21 8°C (decomp). 



Analysis Found 


C.58.2; N.5.7; 


N.11.4; 


S ; 5.1; 


C 29 H 3i N 5 O 3 0 - 9H 2 SO 4 0 - 1C 2 H 6°4 S requires 


C.58.6 H.5.6; 


N.11.7; 


S : 5.4% 



(d) phosphate 

A suspension of the compound of Example 1 (4.10g) in IMS (62ml) was treated with a solution of phosphoric acid 
(0.62ml) in IMS (4ml) according to the method of Example 28(b), to give the phosphate of the title compound 
(4.41 g) as a white solid, m.p. 206°C. 



Analysis Found 


C.57.3; H.5.8; 


N.11.4; 


P.5.3; 


C 29 H 31 N 5°3 H 3 0 4 PO - 75H 2° requires 


C.57.2; H.5.9; 


N.11.5; 


P,5.1% 



[0139] The following examples illustrate pharmaceutical formulations according to the invention. The term "active 
ingredient" is used herein to represent a compound of formula (I). 
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Pharmaceutical Example 1 
[0140] 



Oral Tablet A 


Active Ingredient 


700mg 


Sodium starch glycollate 


10mg 


Microcrystalline cellulose 


50mg 


Magnesium stearate 


4mg 



[0141] Sieve the active ingredient and microcrystalline cellulose through a 40 mesh screen and blend in a appropriate 
blender. Sieve the sodium starch glycollate and magnesium stearate through a 60 mesh screen, add to the powder 
blend and blend until homogeneous. Compress with appropriate punches in an automatic tablet press. The tablets 
15 may be coated with a thin polymer coat applied by the film coating techniques well known to those skilled in the art. 
Pigments may be incorporated in the film coat. 

Pharmaceutical Example 2 

20 [0142] 



Oral Tablet B 


Active Ingredient 


500mg 


Lactose 


100mg 


Maize Starch 


50mg 


Polyvinyl pyrrolidone 


3mg 


Sodium starch glycollate 


10mg 


Magnesium stearate 


4mg 


Tablet Weight 


667mg 



[0143] Sieve the active ingredient, lactose and maize starch through a 40'mesh screen and blend the powders in a 
suitable blender. Make an aqueous solution of the polyvinyl pyrrolidone (5 - 1 0% w/v). Add this solution to the blended 
powders and mix until granulated; pass the granulate through a 12 mesh screen and dry the granules in a suitable 
oven or fluid bed dryer. Sieve the remaining components through a 60 mesh screen and blend them with the dried 
granules. Compress, using appropriate punches, on an automatic tablet press. 

[0144] The tablets may be coated with a thin polymer coat applied by film coating techniques well known to those 
skilled in art. Pigments may be incorporated in the film coat. 

Pharmaceutical Example 3 

[0145] 



Inhalation Cartridge 


Active Ingredient 
Lactose 


1mg 

24mg 



[0146] Blend active ingredient, particle size reduced to a very fine particle size (weight mean diameter ca. 5u.m) with 
the lactose in a suitable powder blender and fill the powder blender into No. 3 hard gelatin capsules. 
[0147] The contents of the cartridges may be administered using a powder inhaler. 



55 
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Pharmaceutical Example 4 
[0148] 



Injection Formulation 




% wlv 


Active ingredient 

Water for injections B.P. to 


1.00 
100.00 



[0149] Sodium chloride may be added to adjust the tonicity of the solution and the pH may be adjusted to that of 
maximum stability and/or to facilitate solution of the active ingredient using dilute acid or alkali or by the addition of 
suitable buffer salts. Antioxidants and metal chelating salts may also be included. 

[0150] The solution is prepared, clarified and filled into appropriate sized ampoules sealed by fusion of the glass. 
The injection is sterilised by heating in an autoclave using one of the acceptable cycles. Alternatively the solution may 
be sterilised by filtration and filled into sterile ampoules under aseptic conditions. The solution may be packed under 
an inert atmosphere of nitrogen. 



Claims 



Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, MC, NL, PT, SE, IE 

1 . A compound of the general formula (I): 




or a physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a C|. 6 alkyl group; 
R 2 represents a group selected from 




R 3 represents optional substitution by one or two substituents selected from halogen atoms, C^galkoxy, hy- 
droxy and Ci_ 6 alkyl; 

R 4 represents a hydrogen atom or a halogen atom or a group selected from hydroxy, C^galkoxy and C^galkyl; 
R 5 represents a C 1 . 3 alkyl group; 

R 6 represents a hydrogen atom or a Chalky! group optionally substituted by C^galkoxy; 



25 



EP 0 533 268 B1 



R 7 represents a hydrogen atom or a C-|. 6 alkyl group; 
A compound as claimed in Claim 1 wherein R 1 represents a methyl group. 

A compound as claimed in Claim 1 or Claim 2 wherein R 3 represents optional substitution by one ortwo substituents 
selected from halogen atoms, C^alkoxy, hydroxy and C^alkyl, which is (are) attached at a position ortho to the 
bond to the phenyl ring A.; 

A compound as claimed in any one of Claims 1 to 3 wherein R 2 represents 



A compound as claimed in any one of Claims 1 to 4 where R 3 represents substitution by one ortwo substituents 
selected from halogen atoms, C^alkoxy, hydroxy and C^alkyl, which is (are) attached at a position ortho to the 
bond to the phenyl ring A. 

A compound as claimed in any one of Claims 1 to 5 wherein R 6 represents a methyl group, optionally substituted 
by a methoxy group. 

A compound according to Claim 1 which is: 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]-4-car- 
boxamide, and physiologically acceptable salts and solvates thereof. 

A compound according to Claim 1 selected from: 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-oxadiazol-5-yl)[1 ,1'-biphenyl]- 
4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1,1'-biphenyl]- 
4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-[4'-[5-(methoxymethyl)-1 ,2,4-oxadiazol-3-yl]-2'-methyl][1 ,1 '- 
biphenyl]-4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]- 
4-carboxamide; 

4'-[3-(Dimethylamino)-1,2,4-oxadiazol-5-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl[1,1'- 
biphenyl]-4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]-4-carboxa- 
mide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4 , -(1-methyl-1H-1,2,3-triazol-4-yl)[1,1'-biphenyl]-4-carboxa- 
mide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[[5-(methylsulphonyl)methyl]-1 ,2,4-oxadiazol- 

3- yl][1,1'-biphenyl]-4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-thiadiazol-2-yl)[1,1'-biphenyl]- 

4- carboxamide; 

4'-[5-(Hydroxymethyl)-1,2,4-oxadiazol-3-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl[1,1 l - 
biphenyl]4-carboxamide; 

N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4 l -(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-thiadiazol-5-yl)[1 ,1'-biphenyl]- 
4-carboxamide; 

2'-Chloro-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2 , -methyl-4 , -(1,2,3-thiadiazol-4-yl)[1,1'-biphenyl]-4-carboxa- 



O N 



/ 



N 
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mide; 

2'-Methyl-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]- 
4-carboxamide; 

4'-(1 ,5-Dimethyl-1 H-1 ,2,4-triazol-3-yl)-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

2-Chloro-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[2-Fluoro-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-bi- 
phenyl]-4-carboxamide; 

N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-Bromo-3-(4-methyl-1 -piperazinyl)phenyl]-2'methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl]-2'-methyl-4'-(1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]-4-carboxamide; 
and physiologically acceptable salts and solvates thereof. 

9. A pharmaceutical composition comprising at least one compound of general formula (I) as defined in any one of 
Claims 1 to 8 or a physiologically acceptable salt or solvate thereof, together with at least one physiologically 
acceptable carrier or excipient. 

10. A compound of general formula (I) as claimed in any one of Claims 1 to 8, or a physiologically acceptable salt or 
solvate thereof, for use in therapy. 

11. Use of a compound of general formula (I) as claimed in any one of Claims 1 to 8 or a physiologically acceptable 
salt or solvate thereof in the manufacture of a medicament for the treatment or prophylaxis of: 

(i) depression; 

(ii) CNS disorders, selected from mood disorders such as seasonal affective disorder and dysthymia; anxiety 
disorders such as generalised anxiety, panic disorder, agoraphobia, social phobia, obsessive compulsive dis- 
order and post-traumatic stress disorder; memory disorders such as dementia, amnestic disorders and age- 
associated memory impairment; and disorders of eating behaviour such as anorexia nervosa and bulimia 
nervosa; 

(iii) a disease selected from Parkinson's disease, dementia in Parkinson's disease, neuroleptic-induced par- 
kinsonism and tardive dyskinesias; or 

(iv) endocrine disorders, vasopasm, hypertension, disorders of the gastrointestinal tract where changes in 
motility and secretion are involved, and sexual dysfunction. 

12. A process for the preparation of a compound of formula (I) or a physiologically acceptable salt or solvate thereof 
according to Claim 1 which comprises: 

(1) reacting an aniline (II) 




with a halophenyl compound (III) 
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followed, if necessary, by the removal of any protecting group where present; or 
(2) treating compound of formula (IV) 




with an amine dihalide of formula (V) 

R 5 N(CH 2 CH 2 Hal) 2 (V) 

wherein Hal is a chlorine, bromine or iodine atom, followed, if necessary, by the removal of any protecting 
group where present; or 

(3) reacting an aniline of formula (II) with an activated carboxylic acid derivative of formula (VI) 
f? 3 R 1 




wherein L is a leaving group, followed, if necessary, by the removal of any protecting group where present; or 
(4a) treating a compound of formula (Villa) 



R 1 



o 

N — ' 



Y— ft A \ CONH ^ y R 4 (I) 

(Villa) 

wherein Y represents a bromine or iodine atom or the group -OS0 2 CF 3 , with a compound of formula (IXa) 
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(IXa) 



or an ester or an anhydride thereof, or 
(4b) treating a compound of formula (VI I It)) 



COM 

(viiib) 



o 

N — ' 



or an ester or an anhydride thereof, with a compound of formula (IXb) 

(IXb) 



wherein Y represents a bromine or iodine atom orthe group -OS0 2 CF 3 , followed, if necessary, by the removal 
of any protecting group where present; 

and when the compound of general formula (I) is obtained as a mixture of enantiomers, optionally resolving the 
mixture to obtain the desired enantioner; and/or, if desired, converting the resulting compounds of general formula 
(I) or a salt thereof into a physiologically accceptable salt or solvate thereof. 



Claims for the following Contracting States : ES, GR 

1 . A compound of the general formula (I): 
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or a physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a Chalky! group; 
R 2 represents a group selected from 




R 3 represents optional substitution by one or two substituents selected from halogen atoms, C.|_ 6 alkoxy, hy- 
droxy and C|_ 6 alkyl; 

R 4 represents a hydrogen atom or a halogen atom or a group selected from hydroxy, C^alkoxy and C|_ 6 alkyl; 
R 5 represents a C 1 . 3 alkyl group; 
20 R 6 represents a hydrogen atom or a C|. 6 alkyl group optionally substituted by C^alkoxy; 

R 7 represents a hydrogen atom or a C,. 6 alkyl group; 

2. A compound as claimed in Claim 1 wherein R 1 represents a methyl group. 

25 3. A compound as claimed in Claim 1 or Claim 2 wherein R 3 represents optional substitution by one ortwo substituents 
selected from halogen atoms, C^alkoxy, hydroxy and C^alkyl, which is (are) attached at a position ortho to the 
bond to the phenyl ring A.; 

4. A compound as claimed in any one of Claims 1 to 3 wherein R 2 represents 



O-N 




5. A compound as claimed in any one of Claims 1 to 4 where R 3 represents substitution by one ortwo substituents 
selected from halogen atoms, C|_ 6 alkoxy, hydroxy and C^alkyl, which is (are) attached at a position ortho to the 
bond to the phenyl ring A. 

6. A compound as claimed in any one of Claims 1 to 5 wherein R 6 represents a methyl group, optionally substituted 
by a methoxy group. 

7. A compound according to Claim 1 which is: 
N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide, and physiologically acceptable salts and solvates thereof. 

8. A compound according to Claim 1 selected from: 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-oxadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1,1'-biphenyl]- 
4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-[4'-[5-(methoxymethyl)-1 ,2,4-oxadiazol-3-yl]-2'-methyl][1 ,1 '- 
biphenyl]-4-carboxamide; 
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N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2-methyl-4'-(5-methy!-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

4'-[3-(Dimethylamino)-1 ,2,4-oxadiazol-5-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl[1 ,1 '- 
biphenyl]-4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]-4-carboxa- 
mide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(1-methyl-1H-1 ,2,3-triazol-4-yl)[1 ,1'-biphenyl]-4-carboxa- 
mide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[[5-(methylsulphonyl)rnethyl]-1 ,2,4-oxadiazol- 

3- yl][1 ,1'-biphenyl]-4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-thiadiazol-2-yl)[1,1'-biphenyl] 

4- carboxamide; 

4'-[5-(Hydroxymethyl)-1 ,2,4-oxad iazol-3-yl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl[1 ,1 '- 
biphenyl]-4-carboxamide; 

N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-thiadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

2'-Chloro-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'- (1 ,2,3-thiadiazol-4-yl)[1 ,1'-biphenyl]-4-carbox- 
amide; 

2'-Methyl-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

4'-(1 ,5-Dimethyl-1 H-1 ,2,4-triazol-3-yl)-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

2-Chloro-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1,1'-biphenyl]- 
4-carboxamide; 

N-[2-Fluoro-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-bi- 
phenyl]-4-carboxamide; 

N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]- 
4-carboxamide; 

N-[4-Bromo-3-(4-methyl-1 -piperazinyl)phenyl]-2'methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-biphenyl]- 
4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl]-2'-methyl-4'-(1,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]-4-carboxamide; 
and physiologically acceptable salts and solvates thereof. 

9. A pharmaceutical composition comprising at least one compound of general formula (I) as defined in any one of 
Claims 1 to 8 or a physiologically acceptable salt or solvate thereof, together with at least one physiologically 
acceptable carrier or excipient. 

10. A compound of general formula (I) as claimed in any one of Claims 1 to 8, or a physiologically acceptable salt or 
solvate thereof, for use in therapy. 

11. Use of a compound of general formula (I) as claimed in any one of Claims 1 to 8 or a physiologically acceptable 
salt or solvate thereof in the manufacture of a medicament for the treatment or prophylaxis of: 

(i) depression; 

(ii) CNS disorders, selected from mood disorders such as seasonal affective disorder and dysthymia; anxiety 
disorders such as generalised anxiety, panic disorder, agoraphobia, social phobia, obsessive compulsive dis- 
order and post-traumatic stress disorder; memory disorders such as dementia, amnestic disorders and age- 
associated memory impairment; and disorders of eating behaviour such as anorexia nervosa and bulimia 
nervosa; 

(iii) a disease selected from Parkinson's disease, dementia in Parkinson's disease, neuroleptic-induced par- 
kinsonism and tardive dyskinesias; or 

(iv) endocrine disorders, vasopasm, hypertension, disorders of the gastrointestinal tract where changes in 
motility and secretion are involved, and sexual dysfunction. 
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12. A process for the preparation of a compound of formula (I) or a physiologically acceptable salt or solvate thereof 
according to Claim 1 which comprises: 

(1) reacting an aniline (II) 



<5 



H 2 N- 



with a halophenyl compound (III) 




followed, if necessary, by the removal of any protecting group where present; or 
(2) treating compound of formula (IV) 




with an amine dihalide of formula (V) 



R 3 N(CH 2 CH 2 Hal) 2 (V) 

wherein Hal is a chlorine, bromine or iodine atom, followed, if necessary, by the removal of any protecting 
group where present; or 

(3) reacting an aniline of formula (II) with an activated carboxylic acid derivative of formula (VI) 




EP 0 533 268 B1 

wherein L is a leaving group, followed, if necessary, by the removal of any protecting group where present; or 
(4a) treating a compound of formula (Villa) 



N - 

Y~ — ■s A ^> CONH $ R 4 

(Villa) 



wherein Y represents a bromine or iodine atom or the group -OS0 2 CF 3 , with a compound of formula (IXa) 



(IXa) 



or an ester or an anhydride thereof, or 
(4b) treating a compound of formula (Vlllb) 



R 1 

(HO) 2 B — C0N " 

(Vlllb) 



o 



or an ester or an anhydride thereof, with a compound of formula (IXb) 



wherein Y represents a bromine or iodine atom orthe group -OS0 2 CF 3 , followed, if necessary, by the removal 
of any protecting group where present; 

and when the compound of general formula (I) is obtained as a mixture of enantiomers, optionally resolving the 
mixture to obtain the desired enantioner; and/or, if desired, converting the resulting compounds of general formula 
(I) or a salt thereof into a physiologically accceptable salt or solvate thereof. 
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13. A process for the preparation of a compound as claimed in Claim 12 wherein R 1 represents a methyl group. 

14. A process for the preparation of a compound as claimed in Claim 12 or Claim 13 wherein R 3 represents optional 
substitution by one or two substituents selected from halogen atoms, C^galkoxy, hydroxy and C^alkyl, which is 
(are) attached at a position ortho to the bond to the phenyl ring A. 

15. A process for the preparation of a compound as claimed in any one of Claims 12 to 14 wherein R 2 represents 



O-N 



15 16. A process for the preparation of a compound as claimed in any one of Claims 12 to 15 where R 3 represents 
substitution by one or two substituents selected from halogen atoms, C|_ 6 alkoxy, hydroxy and C 1 . 6 alkyl, which is 
(are) attached at a position ortho to the bond to the phenyl ring A. 

17. A process for the preparation of a compound as claimed in any one of Claims 12 to 16 wherein R 6 represents a 
20 methyl group, optionally substituted by a methoxy group, 

18. A process for the preparation of a compound as claimed in Claim 12 which is: 
N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4 l -(5-methyl-1,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]-4-car- 
boxamide, and physiologically acceptable salts and solvates thereof. 

25 

19. A process forthe preparation of a compound as claimed in Claim 12 selected from: 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-oxadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

30 N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 

4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1,1'-biphenyl]- 
4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-[4'-[5-(methoxymethyl)-1 ,2,4-oxadiazol-3-yl]-2'-methyl][1 ,1 '- 
35 biphenyl]-4-carboxamide; 

N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]- 
4-carboxamide; 

4'-[3-(Dimethylamino)-1 ,2,4-oxadiazol-5-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl[1 ,1'- 
biphenyl]-4-carboxamide; 

40 N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]4-carboxa- 

mide; 

N-[4-Methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(1-methyl-1 H-1 ,2,3-triazol-4-yl)[1 ,1 '-biphenyl]-4-carbox- 
amide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[[5-(methylsulphonyl)methyl]-1 ,2,4-oxadiazol- 
45 3-yl][1 ,1'-biphenyl]-4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-thiadiazol-2-yl)[1 ,1 '-biphenyl] 
4-carboxamide; 

4'-[5-(Hydroxymethyl)-1,2,4-oxadiazol-3-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl[1,1'- 
biphenyl]-4-carboxamide; 

so N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1,2,4-oxadiazol-3-yl)[1,1 , -biphenyl]- 
4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-thiadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

2'-Chloro-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
55 4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(1 ,2,3-thiadiazol-4-yl)[1 ,1 '-biphenyl]-4-carboxa- 
mide; 

2'-Methyl-N-[4-methyl-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
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4-carboxamide; 

4'-(1 ,5-Dimethyl-1 H-1 ,2,4-triazol-3-yl)-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

2-Chloro-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
5 4-carboxamide; 

N-[2-Fluoro-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-bi- 
phenyl]-4-carboxamide; 

N-[4-Chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

10 N-[4-Bromo-3-(4-methyl-1 -piperazinyl)phenyl]-2'methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-biphenyl]- 

4-carboxamide; 

N-[4-Methoxy-3-(4-methyl-1 -piperazinyl]-2'-methyl-4'-(1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]-4-carboxamide; 
and physiologically acceptable salts and solvates thereof. 

15 

20. A process for the preparation of a compound as claimed in any one of Claims 12 to 19 followed by formulation 
together with at least one or more physiologically acceptable carriers. 

21 . A process for the preparation of a compound as claimed in any one of Claims 1 2 to 1 9, for use in therapy. 

20 

22. A process for the preparation of a compound as claimed in any one of Claims 12 to 19 for use in the manufacture 
of a medicament for the treatment or prophylaxis of: 

(i) depression; 

25 (ii) CNS disorders, selected from mood disorders such as seasonal affective disorder and dysthymia; anxiety 

disorders such as generalised anxiety, panic disorder, agoraphobia, social phobia, obsessive compulsive dis- 
order and post-traumatic stress disorder; memory disorders such as dementia, amnestic disorders and age- 
associated memory impairment; and disorders of eating behaviour such as anorexia nervosa and bulimia 
nervosa; 

30 (iii) a disease selected from Parkinson's disease, dementia in Parkinson's disease, neuroleptic-induced par- 

kinsonism and tardive dyskinesias; or 

(iv) endocrine disorders, vasopasm, hypertension, disorders of the gastrointestinal tract where changes in 
motility and secretion are involved, and sexual dysfunction. 



Patentanspruche 



Patentanspriiche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, MC, NL, PT, SE 

40 

1 . Verbindung der allgemeinen Formel (I) 



R 5 



50 




oder ein physiologisch akzeptables Salz oder Solvat davon, worin 
R 1 ein Wasserstoffatom oder eine C^g-Alkyl-Gruppe darstellt; 
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R 2 eine Gruppe darstellt, ausgewahlt aus 




R 3 eine optionale Substitution mit einem oder zwei Substituenten darstellt, ausgewahlt aus Halogenatomen, 
C^g-Alkoxy, Hydroxy und C^-Alkyl; 



R 4 ein Wasserstoffatom oderein Halogenatom oder eine aus Hydroxy, C^g-Alkoxy und C^g-Alkyl ausgewahlte 
Gruppe darstellt; 

R 5 eine C^-Alkyl-Gruppe darstellt; 

R 6 ein Wasserstoffatom oder eine gegebenenfalls mit C^g-Alkoxy substituierte C^g-Alkyl-Gruppe darstellt; 
R 7 ein Wasserstoffatom oder eine C^g-Alkyl-Gruppe darstellt. 
Verbindung gemaB Anspruch 1, worin R 1 eine Methyl-Gruppe darstellt. 

Verbindung gemaB Anspruch 1 oder 2, worln R 3 eine optionale Substitution mit einem oder zwei Substituenten 
darstellt, ausgewahlt aus Halogenatomen, C^-Alkoxy, Hydroxy und C-,. 6 -Alkyl, der (die) in einer ortho-Position 
zur Bindung an den Phenyl-Ring A gebunden ist (sind). 

Verbindung gemaB einem der Anspruche 1 bis 3, worin R 2 



Verbindung gemaB einem der Anspruche 1 bis 4, worin R 3 eine Substitution mit einem oder zwei Substituenten 
darstellt, ausgewahlt aus Halogenatomen, C^g-Alkoxy, Hydroxy und C^g-Alkyl, der (die) in einer ortho-Position 
zur Bindung des Phenyl-Rings A gebunden ist (sind). 

Verbindung gemaB einem der Anspruche 1 bis 5, worin R 6 eine Methyl-Gruppe darstellt, die gegebenenfalls mit 
einer Methoxy-Gruppe substituiert ist. 

Verbindung gemaB Anspruch 1, die: 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]- 
4-carboxamid ist, und physiologische akzeptable Salze und Solvate davon. 

Verbindung gemaB Anspruch 1 , ausgewahlt aus: 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-oxadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1,1'-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 



O-N 




darstellt. 
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N-[4-Methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-[4'-[5-(methoxymethyl)-1 ,2,4-oxadiazol-3-yl]-2'-methyl](1 ,1 '- 
biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1,1'-biphenyl]- 
4-carboxamid; 

4'-[3-(Dimethylamino)-1 ,2,4-oxadiazol-5-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1'- 
biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]-4-car- 
boxamid; 

N-[4-Methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(1 -methyl-IH-1 ,2,3-triazol-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4 l -[[5-(methylsulfonyl)methyl]-1 ,2,4-oxadiazol- 

3- yl][1,1'-biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-thiadiazol-2-yl)[1 ,1 '-biphenyl]- 

4- carboxamid; 

4'-[5-(Hydroxymethyl)-1,2,4-oxadiazol-3-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1'- 
biphenyl]-4-carboxamid; 

N-[4-ChlQr-3-(4-methyl-1-piperazinyl)phenyl]-2'-m6thyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-thiadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

2'-Chlor-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4 l -(5-methyl-1,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)pheny[]-2'-methyl-4'-(1 ,2,3-thiadiazol-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamid; 

2'-Methyl-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

4'-(1 ,5-Dimethyl-1 H-1 ,2,4-triazol-3-yl)-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1,1'-biphe- 
nyl]-4-carboxamid; 

2-Chlor-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1,1'-biphenyl]- 
4-carboxamid; 

N-[2-Fluor-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-bi- 
phenyl]-4-carboxamid; 

N-[4-Chlor-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1,1'-biphenyl]- 
4-carboxamid; 

N-[4-Brom-3-(4-methyl-1-piperazinyl)phenyl]-2 l -methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1,1'-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl]-2'-methyl-4'-(1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]-4-carboxamid; 
und physiologisch akzeptablen Salzen und Solvaten davon. 

9. Pharmazeutische Zusammensetzung, umfassend wenigstens eine Verbindung der allgemeinen Formel (I) wie in 
einem der Anspruche 1 bis 8 definiert oder ein physiologisch akzeptables Salz oderSolvat davon zusammen mit 
wenigstens einem physiologisch akzeptablen Trager oder Arzneimittelzusatzstoff. 

10. Verbindung der allgemeinen Formel (I) wie in einem der Anspruche 1 bis 8 definiert oder ein physiologisch akzep- 
tables Salz oder Solvat davon zur Verwendung in der Therapie. 

11. Verwendung einer Verbindung der allgemeinen Formel (I) gemaB einem der Anspruche 1 bis 8 oder eines phy- 
siologisch akzeptablen Salzes oder Solvats davon in der Herstellung eines Medikaments zur Behandlung oder 
Prophylaxe von: 

(i) Depression; 

(ii) ZNS-Storungen, ausgewahlt aus Gemutsstorungen, wie saisonale manisch-depressive Psychose und 
Dysthymie; Angststorungen, wie allgemeiner Angstzustand, panische Storung, Agoraphobie, Sozialphobie, 
Zwangsstorung und posttraumatische StreRstorung; Gedachtnisstorungen, wie Demenz, amnesische Storun- 
gen und altersverbundene Gedachtnisbeeintra'chtigung; und Storungen des EBverhaltens, wie nervose Anor- 
exie und nervose Bulimie; 
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(iii) Erkrankungen, ausgewahltaus Parkinson-Krankheit. Demenz in der Parkinson-Krankheit, neuroleptischin- 
duziertem Parkinsonismus und spat eintretenden Dyskinesien; oder 

(iv) endokrinen Storungen, GefaRkrampf, Hypertonie, Storungen des Magen-Darm-Traktes, an denen Ande- 
rungen der Motilitat und Ausscheidung beteiligt sind, und sexueller Dysfunktion. 

12. Verfahren zur Herstellung einer Verbindung der Formel (I) odereines physiologisch akzeptablen Salzes oder Sol- 
vats davon gemaB Anspruch 1 , welches umfaRt: 

(1) Umsetzen eines Anilins (II) 



H 2 N 



6 



mit einer Halogenphenyl-Verbindung (III) 




gefolgt, falls erforderlich, von der Entfernung einer etwaigen Schutzgruppe, wenn vorhanden; oder 
(2) Behandeln einer Verbindung der Formel (IV) 




mit einem Amindihalogenid der Formel (V) 

R 5 N(CH 2 CH 2 Hal) 2 (V) 

worin Hal ein Chlor-, Brom- oder Jodatom ist, gefolgt, falls erforderlich, von der Entfernung einer etwaigen 
Schutzgruppe, falls vorhanden; oder 

(3) Umsetzen eines Anilins der Formel (II) mit einem aktivierten Carbonsaure-Derivat der Formel (VI) 
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worin L eine Abgangsgruppe ist, gefolgt, falls erforderlich, von der Entfernung einer etwaigen Schutzgruppe, 
falls vorhanden; Oder 



(4a)Behandeln einer Verbindung der Formel (Villa) 



(Villa) 

worin Y ein Brom- Oder Jodatom Oder die Gruppe -OS0 2 CF 3 darstellt mit einer Verbindung der Formel (IXa) 



v V 

oder einem Ester oder Anhydrid davon, oder 
(4b)Behandeln einer Verbindung der Formel (VI I lb) 



-B(OH) 2 



(IXa) 



(ho) 2 b— ( Ay — com 
(vlllb) 



6 

f i-R' 



oder eines Esters oder eines Anhydrids davon mit einer Verbindung der Formel (IXb) 
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(IXb) 



worin Y ein Brom- oder Jodatom oder die Gruppe -OS0 2 CF 3 darstellt, gefolgt, falls erforderlich, von der Ent- 
fernung einer etwaigen Schutzgruppe, falls vorhanden; 

und, wenn die Verbindung der allgemeinen Formel (I) als eine Mischung aus Enantiomeren erhalten wird, gege- 
benenfalls Auftrennen der Mischung zum Erhalt des gewiinschten Enantiomers; und/oder, falls gewunscht, Kon- 
vertieren der resultierenden Verbindungen der allgemeinen Formel (I) oder eines Salzes davon zu einem physio- 
logisch akzeptablen Salz oder Solvat davon. 



Patentanspruche fiir folgende Vertragsstaaten : ES, GR 

1. Verbindung der allgemeinen Formel (I) 




oder ein physiologisch akzeptables Salz oder Solvat davon, worin 
R 1 ein Wasserstoffatom oder eine C^g-Alkyl-Gruppe darstellt; 
R 2 eine Gruppe darstellt, ausgewahlt aus 




R 3 eine optionale Substitution mit einem oder zwei Substituenten darstellt, ausgewahlt aus Halogenatomen, 
C|_ 6 -Alkoxy, Hydroxy und C,_ 6 -Alkyl; 

R 4 ein Wasserstoffatom oder ein Halogenatom oder eine aus Hydroxy, C^g-Alkoxy und C^g-Alkyl ausgewahlte 
Gruppe darstellt; 

R 5 eine C^-Alkyl-Gruppe darstellt; 
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R 6 ein Wasserstoffatom oder eine gegebenenfalls mit C-|. 6 -Alkoxy substituierte C-|. 6 -Alkyl-Gruppe darstellt; 
R 7 ein Wasserstoffatom oder eine C^-Alkyl-Gruppe darstellt. 
Verbindung gemaB Anspruch 1, worin R 1 eine Methyl-Gmppe darstellt. 

Verbindung gemaB Anspruch 1 oder 2, worin R 3 eine optionale Substitution mit einem oder zwei Substituenten 
darstellt, ausgewahlt aus Halogenatomen, C^g-Alkoxy, Hydroxy und C^g-Alkyl, der (die) in einer ortho-Position 
zur Bindung an den Phenyl-Ring A gebunden ist (sind). 

Verbindung gemaB einem der Anspruche 1 bis 3, worin R 2 



Verbindung gemaB einem der Anspruche 1 bis 4, worin R 3 eine Substitution mit einem oder zwei Substituenten 
darstellt, ausgewahlt aus Halogenatomen, C^-Alkoxy, Hydroxy und C^-Alkyl, der (die) in einer ortho-Position 
zur Bindung des Phenyl-Rings A gebunden ist (sind). 

Verbindung gemaB einem der Anspruche 1 bis 5, worin R 6 eine Methyl-Gruppe darstellt, die gegebenenfalls mit 
einer Methoxy-Gruppe substituiert ist. 

Verbindung gemaB Anspruch 1, die: 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]-4-car- 
boxamid ist, und physiologische akzeptable Salze und Solvate davon. 

Verbindung gemaB Anspruch 1 , ausgewahlt aus: 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2 , -methyl-4'-(3-methyl-1 ,2,4-oxadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-[4'-[5-(methoxymethyl)-1 ,2,4-oxadiazol-3-yl]-2'-methyl][1 ,1 '- 
biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

4'-[3-(Dimethylamino)-1 ,2,4-oxadiazol-5-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1'- 
biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]-4-car- 
boxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(1-methyl-IH-1 ,2,3-triazol-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[[5-(methylsulfonyl)methyl]-1 ,2,4-oxadiazol- 

3- yl][1,1'-biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-thiadiazol-2-yl)[1 ,1 '-biphenyl]- 

4- carboxamid; 

4'-[5-(Hydroxymethyl)-1,2,4-oxadiazol-3-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1'- 
biphenyl]-4-carboxamid; 

N-[4-Chlor-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 



O-N 




darstellt. 
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N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-thiadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

2'-Chlor-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(1 ,2,3-thiadiazol-4-yl)[1 ,1'-biphenyl]-4-car- 
boxamid; 

2 l -Methyl-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

4'-(1 ,5-Dimethyl-IH-1,2,4-triazol-3-yl)-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1'-biphe- 
nyl]-4-carboxamid; 

2-Chlor-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]- 
4-carboxamid; 

N-[2-Fluor-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-bi- 
phenyl]-4-carboxamid; 

N-[4-Chlor-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-m6thyl-1 ,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]- 
4-carboxamid; 

N-[4-Bram-3-(4-methyl-1-piperazinyl)phenyl]-2'-m6thyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 , 1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl]-2'-methyl-4'-(1,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]-4-carboxamid; 
und physiologisch akzeptablen Salzen und Solvaten davon. 

9. Pharmazeutische Zusammensetzung, umfassend wenigstens eine Verbindung der allgemeinen Formel (I) wie in 
einem derAnspriiche 1 bis 8 definiert oder ein physiologisch akzeptables Salz oderSolvat davon zusammen mit 
wenigstens einem physiologisch akzeptablen Trager oder Arzneimittelzusatzstoff . 

10. Verbindung der allgemeinen Formel (I) wie in einem der Anspruche 1 bis 8 definiert oder ein physiologisch akzep- 
tables Salz oder Solvat davon zur Verwendung in derTherapie. 

11. Verwendung einer Verbindung der allgemeinen Formel (I) gemaB einem der Anspruche 1 bis 8 oder eines phy- 
siologisch akzeptablen Salzes oder Solvats davon in der Herstellung eines Medikaments zur Behandlung oder 
Prophylaxe von: 

(i) Depression; 

(ii) ZNS-Storungen, ausgewahlt aus Gemutsstorungen, wie Depression, saisonale manisch-depressive Psy- 
chose und Dysthymie; Angststorungen, wie allgemeiner Angstzustand, panische Storung, Agoraphobie, So- 
zialphobie, Zwangsstorung und posttraumatische StreBstorung; Gedachtnisstorungen, wie Demenz, amnesi- 
sche Storungen und altersverbundene Gedachtnisbeeintrachtigung; und Storungen des EBverhaltens, wie 
nervose Anorexie und nervose Bulimie; 

(iii) Erkrankungen, ausgewahlt aus Parkinson-Krankheit, Demenz in der Parkinson-Krankheit, neuroleptischin- 
duziertem Parkinsonismus und spat eintretenden Dyskinesien; oder 

(iv) endokrinen Storungen, GefaBkrampf, Hypertonie, Storungen des Magen-Darm-Traktes, an denen Ande- 
rungen der Motilitat und Ausscheidung beteiligt sind, und sexueller Dysfunktion. 

12. Verfahren zur Herstellung einer Verbindung der Formei (I) oder eines physiologisch akzeptablen Salzes oder Sol- 
vats davon gemaB Anspruch 1 , welches umfaBt: 

(1) Umsetzen eines Anilins (II) 
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N— 

(II) 



mit einer Halogenphenyl-Verbindung (III) 




gefolgt, falls erforderlich, von der Entfernung einer etwaigen Schutzgruppe, wenn vorhanden; oder 
(2) Behandeln einer Verbindung der Formel (IV) 




mit einem Amindihalogenid der Formel (V) 

R 5 N(CH 2 CH 2 Hal) 2 (V) 

worin Hal ein Chlor-, Brom- oder Jodatom ist, gefolgt, falls erforderlich, von der Entfernung einer etwaigen 
Schutzgruppe, falls vorhanden; oder 

(3) Umsetzen eines Anilins der Formel (II) mit einem aktivierten Carbonsaure-Derivat der Formel (VI) 




worin L eine Abgangsgruppe ist, gefolgt, falls erforderlich, von der Entfernung einer etwaigen Schutzgruppe, 
falls vorhanden; oder 



(4a)Behandeln einer Verbindung der Formel (Villa) 
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R 1 

-V a ^ CONI 

(Villa) 



worin Y ein Brom- oder Jodatom oder die Gruppe -OS0 2 CF 3 darstellt mit einer Verbindung der Formel (IXa) 



R 2 <f \— B(OH) 2 



(IXa) 



oder einem Ester oder Anhydrid davon, oder 
(4b)Behandeln einer Verbindung der Formel (VI I lb) 



}) 2 B-/ A ) 



(Vlllb) 



oder eines Esters oder eines Anhydrids davon mit einer Verbindung der Formel (IXb) 



JTX 



worin Y ein Brom- oder Jodatom oder die Gruppe -OS0 2 CF 3 darstellt, gefolgt, falls erforderlich, von der Ent- 
fernung einer etwaigen Schutzgruppe, falls vorhanden; 

und, wenn die Verbindung der allgemeinen Formel (I) als eine Mischung aus Enantiomeren erhalten wird, gege- 
benenfalls Auftrennen der Mischung zum Erhalt des gewunschten Enantiomers; und/oder, falls gewunscht, Kon- 
vertieren der resultierenden Verbindungen der allgemeinen Formel (I) oder eines Salzes davon zu einem physio- 
logisch akzeptablen Salz oder Solvat davon. 



13. Verfahren zur Herstellung einer Verbindung gemaD Anspruch 12, worin R 1 eine Methyl-Gruppe darstellt. 
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14. Verfahren zur Herstellung einerVerbindung gemaB Anspruch 12 oder 13, worin R 3 eine optionale Substitution mit 
einem oder zwei Substituenten darstellt, ausgewahlt aus Halogenatomen, C|. 6 -Alkoxy, Hydroxy und C^g-Alkyl, 
der (die) in einer ortho-Position zur Bindung des Phenyl-Rings A gebunden ist (sind). 

15. Verfahren zur Herstellung einer Verbindung gemaB einem der Anspruche 12 bis 14, worin R 2 



O-N 




16. Verfahren zur Herstellung einerVerbindung gemaB einem der Anspruche 12 bis 15, worin R 3 eine Substitution mit 
einem oder zwei Substituenten darstellt, ausgewahlt aus Halogenatomen, C,. 6 -Alkoxy, Hydroxy und C^g-Alkyl, 
der (die) in einer ortho-Position zur Bindung des Phenyl-Rings A gebunden ist (sind). 

20 17. Verfahren zur Herstellung einerVerbindung gemaB einem der Anspruche 12 bis 16, worin R s eine Methyl-Gruppe 
darstellt, die gegebenenfalls mit einer Methoxy-Gruppe substituiert ist. 

18. Verfahren zur Herstellung einer Verbindung gemaB Anspruch 12, die: 
N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]-4-car- 

25 boxamid ist, und von physiologisch akzeptablen Salzen und Solvaten davon. 

19. Verfahren zur Herstellung einerVerbindung gemaB Anspruch 12, ausgewahlt aus: 

N-[4-Methoxy-3-(4-methyl-1-pipcrazinyl)phcnyl]-2'-methyl-4'-(3-methyl-1 ,2,4-oxadiazol-5-yl)[1 ,1 '-biphenyl]- 
30 4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 , 1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1,1'-biphenyl]- 
4-carboxamid; 

35 N-[4-Methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-[4'-[5-(methoxymethyl)-1 ,2,4-oxadiazol-3-yl]-2'-methyl][1 ,1 '- 

biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]- 
4-carboxamid; 

4'-[3-(Dimethylamino)-1 ,2,4-oxadiazol-5-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1'- 
40 biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1'-biphenyl]-4-car- 
boxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(1-methyl-1H-1 ,2,3-triazol-4-yl)[1 ,1'-biphenyl]-4-car- 
boxamid; 

45 N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[[5-(methylsulfonyl)methyl]-1 ,2,4-oxadiazol- 

3- yl][1 ,1'-biphenyl]-4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-thiadiazol-2-yl)[1,1'-biphenyl]- 

4- carboxamid; 

4'-[5-(Hydroxymethyl)-1 ,2,4-oxadiazol-3-yl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1'- 
so biphenyl]-4-carboxamid; 

N-[4-Chlor-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-thiadiazol-5-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

55 2'-Chlor-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]- 

4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(1 ,2,3-thiadiazol-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamid; 
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2'-Methyl-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

4'-(1,5-Dimethyl-IH-1,2,4-triazol-3-yl)-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-m 
nyl]-4-carboxamid; 

2-Chlor-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazol-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[2-Fluor-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1 '-bi- 
phenyl]-4-carboxamid; 

N-[4-Chlor-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazol-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamid; 

N-[4-Brom-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[5-methyl-1 ,2,4-oxadiazol-3-yl][1 ,1'-biphenyl]- 
4-carboxamid; 

N-[4-Methoxy-3-(4-methyl-1-piperazinyl]-2'-methyl-4'-(1,3,4-oxadiazol-2-yl)[1 ,1'-biphenyl]-4-carboxamid; 
und physiologisch akzeptablen Salzen und Solvaten davon. 

20. Verfahren zur Herstellung einer Verbindung gemaR einem der Anspruche 1 2 bis 1 9, gefolgt von der Formulierung 
zusammen mit wenigstens einem Oder mehreren physiologisch akzeptablen Trager. 

21. Verfahren zur Herstellung einer Verbindung gemaR einem der Anspruche 12 bis 19zu Verwendung in derTherapie. 

22. Verfahren zur Herstellung einer Verbindung gemaB einem der Anspruche 12 bis 19 zur Verwendung in der Her- 
stellung eines Medikaments zu Behandlung oder Prophylaxe von: 

(i) Depression; 

(ii) ZNS-Storungen, ausgewahlt aus wie Gemutsstorungem wie saisonale manisch-depressive Psychose und 
Dysthymie; Angststorungen, wie allgemeiner Angstzustand. panische Storung, Agoraphobie, Sozialphobie, 
Zwangsstorung und posttraumatische StrcRstorung; Gedachtnisstorungen, wie Demenz, amnesische Storun- 
gen und altersverbundene Gedachtnisbeeintrachtigung; und Storungen des ERverhaltens, wie nervose Anor- 
exie und nervose Bulimie; 

(iii) Erkrankungen, ausgewahlt aus Parkinson-Krankheit Demenz in der Parkinson-Krankheit, neuroleptischin- 
duzierlem Parkinsonismus und spat eintretenden Dyskinesien; 

(iv) endokrinen Storungen, GefaRkrampf, Hypertonie, Storungen des Magen-Darm-Traktes, an denen Ande- 
rungen der Motilitat und Ausscheidung beteiligt sind, und sexueller Dysfunktion. 



Revendications 



Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK. FR, GB, IT, LI, LU, MC, NL, PT, SE, IE 

1. Compose de formule generale (I) : 





R 4 (I) 
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ou sel ou solvate physiologiquement acceptable decelui-ci, dans lequel 



R 1 represente un atome d'hydrogene ou un groupe alkyle en C, a C 6 : 
R 2 represente un groupe selectionne parmi 



R 6 




R 3 represente une substitution facultative par un ou deux substituants selectionnes parmi les atomes d'haloge- 
ne, un alcoxy en a C 6 , un hydroxyle et un alkyle en C, a C 6 ; 

R 4 represente un atome d'hydrogene ou un atome d'halogene ou un groupe selectionne parmi un hydroxyle, 
un alcoxy en C 1 a C 6 et un alkyle en C 1 a C 6 ; 
R 5 represente un alkyle en C 1 a C 3 ; 

R 6 represente un atome d'hydrogene ou un groupe alkyle en C, a C 6 , facultativement substitue par un alcoxy 
en C| a C 6 ; 

R 7 represente un atome d'hydrogene ou un groupe alkyle en C, a C 6 . 
Compose selon la revendication 1, dans lequel R 1 represente un groupe methyle. 

Compose selon la revendication 1 ou la revendication 2, dans lequel R 3 represente une substitution facultative 
par un ou deux substituants selectionnes parmi des atomes d'halogene, un alcoxy en C, a C 6 , un hydroxyle et un 
alkyle en C 1 a C 6 et qui est ou sont relies en position ortho par rapport a la liaison au cycle phenyle A. 

Compose selon I'une quelconque des revendications 1 a 3, dans lequel R 2 represente 



Compose selon I'une quelconque des revendications 1 a 4, dans lequel R 3 represente une substitution par un ou 
deux substituants selectionnes parmi les atomes d'halogene, un alcoxy en C, a C e , un hydroxyle et un alkyle en 
C 1 a C 6 et qui est ou sont attaches en position ortho par rapport a la liaison au cycle phenyle A. 

Compose selon I'une quelconque des revendications 1 a 5, dans lequel R 6 represente un groupe methyle facul- 
tativement substitue par un groupe methoxy. 

Compose selon la revendication 1 , qui est le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(5-me- 
thyl-1 ,2,4-oxadiazole-3-yl)[1 ,1'-biphenyl]-4-carboxamide et des sels et solvates physiologiquement acceptables 
de ce dernier. 

Compose selon la revendication 1 , selectionne parmi 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-oxadiazole-5-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-[4'-[5-(methoxymethyl)-1 ,2,4-oxadiazole-3-yl]-2'-methyl] 
[1 ,1'-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphe- 



O-N 
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nyl]-4-carboxamide; 

le 4'-[3-(dimethylamino)-1 ,2 ; 4-oxadiazole-5-yl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl 
[1 ,1 '-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le N-[4-rnethoxy-3-(4-rnethyl-1-piperazinyl)phenyl]-4'-(1-methyl-1H-1 ,2,3-triazole-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[[5-(methylsulphonyl)methyl]-1 ,2,4-oxadiazo- 
le-3-yl][1 ,1 '-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-thiadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le 4'-[5-(hydroxymethyl)-1 ,2 ; 4-oxadiazole-3-yl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl 
[1 ,1'-biphenyl]-4-carboxamide; 

le N-[4-chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyOphenyn^'-methyl^'-tS-methyl-l ,2,4-thiadiazole-5-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le 2'-chloro-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(1 ,2,3-thiadiazole-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le 2'-methyl-N-[4-rnethyl-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1'-biphenyl]- 
4-carboxamide; 

le 4'-(1 ,5-dimethyl-1 H-1 ,2,4-triazole-3-yl)-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl[1 ,1'-bi- 
phenyl]-4-carboxamide; 

le 2-chloro-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphe- 
nyl]-4-cart>oxamide; 

le N-[2-fluoro-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazole-3-yl][1 ,1 '- 
biphcnyl]-4-carboxamide; 

le N-[4-chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

le N-[4-bromo-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[5-methyl-1 ,2,4-oxadiazole-3-yl][1 ,1'-biphenyl]- 
4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl]-2'-methyl-4'-(1 ,3,4-oxadiazole-2-yl)[1 ,1'-biphenyl]-4-carboxami- 
de; 

et des sels et solvates physiologiquement acceptables de ceux-ci. 

Composition pharmaceutique comprenant au moins un compose de formule generale (I) tel que defini dans I'une 
quelconque des revendications 1 a 8 ou sel ou solvate physiologiquement acceptable de ceux-ci, en meme temps 
qu'au moins un support ou excipient physiologiquement acceptable. 

Compose de formule generale (I) selon I'une quelconque des revendications 1 a 8, ou sel ou solvate physiologi- 
quement acceptables de celui-ci, pour utilisation en therapie. 

Utilisation d'un compose de formule generale (I) selon I'une quelconque des revendications 1 a 8 ou sel ou solvate 
physiologiquement acceptable de celui-ci dans la fabrication d'un medicament pour letraitement ou la prophylaxie 
de: 

(i) la depression; 

(ii) les affections du SNC, selectionnees parmi les affections de I'humeur, parexemple les affections affectives 
saisonnieres et la dysthymie; les affections d'anxiete tel les que I'anxiete general isee, les affections de panique, 
I'agoraphobie, la phobie sociale, les affections compulsives obsessionnelles et les affections de stress post- 
traumatique; les affections de la memoire telles que la demence, les affections amnesiques et les troubles de 
memoire associes au vieillissement; et les affections du comportement nutritionnel comme la nevrose ano- 
rexique et la nevrose boulimique; 

(iii) une maladieselectionnee parmi la maladiede Parkinson, la demence associee a la maladie de Parkinson, 
le parkinsonisme induit par neuroleptiques et la dyskinesie tardive; ou 

(iv) les affections endocrines, les vasospasmes, I'hypertension, les affections du tractus gastro-intestinal en- 
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tramant des modifications de la motilite et de !a secretion et les dysfonctionnements sexuels. 

12. Procedepour la preparation d'un compose deformule (I) ou d'un sel ou solvate physiologiquement acceptable de 
ce dernier selon la revendication 1 , qui comprend : 

(1) la reaction d'une aniline (II) 



6 

N — ' 



avec un compose halogenophenyle (III) 




avec ensuite, si necessaire, I'enlevement de tout groupe protecteur eventuellement present; ou 
(2) le traitement d'un compose de formule (IV) 




avec un dihalogenure d'amine de formule (V) 

R 5 N(CH 2 CH 2 Hal) 2 (V) 

oil Hal represents un atome de chlore, de brome ou d iode, avec ensuite : si necessaire, I'enlevement de tout 
groupe de protection eventuellement present; ou 

(3) la reaction d'une aniline de formule (II) avec un derive active d'acide carboxylique de formule (VI) 




oil L est un groupe sortant. avec ensuite, si necessaire, I'enlevement de tout groupe de protection eventuel- 
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lement present; ou 

(4a) letraitement d'un compose de formule (Villa) 



R 1 



0 



oil Y represente un atome de brome ou d'iode ou le groupe -OS0 2 CF 3 avec un compose de formule (IXa) 



B(OH) 2 



(IXa) 



ou un ester ou un anhydride de ce dernier, ou 
(4b) letraitement d'un compose de formule (Vlllb) 



0 



(HO) 2 B— <( A ^ CONH ff V 



ou un ester ou un anhydride de ce dernier avec un compose de formule (IXb) 



I 



(IXb) 



oil Y represente un atome de brome ou d'iode ou le groupe -OS0 2 CF 3 , avec ensuite, si necessaire, I'enleve- 
ment de tout groupe de protection eventuellement present; 

et lorsque le compose de formule generale (I) est obtenu en tant que melange d'enantiomeres, la resolution fa- 
cultative du melange pour obtenir I'enantiomere voulu; 

et/ou, si on le souhaite, la conversion des composes de formule generale (I) ainsi obtenus ou d'un sel de ceux-ci 
en un sel ou solvate physiologiquement acceptable de ceux-ci. 



50 



EP 0 533 268 B1 

Revendications pour les Etats contractants suivants : ES, GR 

1. Compose deformule generale (I) : 






R 4 (I) 



ou sel ou solvate physiologiquement acceptable de celui-ci, dans lequel 



R 1 represente un atome d'hydrogene ou un groupe alkyle en C, a C 6 ; 
R 2 represente un groupe selectionne parmi 




R 3 represente une substitution facultative par un ou deux substituants selectionnes parmi les atomes d'haloge- 
ne, un alcoxy en C t a C 6 , un hydroxyle et un alkyle en a C 6 ; 

R 4 represente un atome d'hydrogene ou un atome d'halogene ou un groupe selectionne parmi un hydroxyle, 
un alcoxy en C 1 a C 6 et un alkyle en C 1 a C 6 ; 
R 5 represente un groupe alkyle en C 1 a C 3 ; 

R 6 represente un atome d'hydrogene ou un groupe alkyle en C 1 a C 6 , facultativement substitue par un alcoxy 
en C-, a C 6 ; 

R 7 represente un atome d'hydrogene ou un groupe alkyle en C 1 a C 6 . 

2. Compose selon la revendication 1 , dans lequel R 1 represente un groupe methyle. 

3. Compose selon la revendication 1 ou la revendication 2, dans lequel R 3 represente une substitution facultative 
par un ou deux substituants selectionnes parmi des atomes d'halogene, un alcoxy en C, a C 6 , un hydroxyle et un 
alkyle en C 1 a C 6 et qui est ou sont relies en position ortho par rapport a la liaison au cycle phenyle A. 

4. Compose selon I'une quelconque des revendications 1 a 3, dans lequel R 2 represente 



5. Compose selon I'une quelconque des revendications 1 a 4, dans lequel R 3 represente une substitution par un ou 
deux substituants selectionnes parmi les atomes d'halogene, un alcoxy en C| a C 6 , un hydroxyle et un alkyle en 
C 1 a C 6 et qui est ou sont attaches en position ortho par rapport a la liaison au cycle phenyle A. 



O-N 
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Compose selon I'une quelconque des revendications 1 a 5, dans lequel R 6 represente un groupe methyle facul- 
tativement substitue par un groupe methoxy. 

Compose selon la revendication 1 , qui est le N-[4-methoxy-3-(4-rnethyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-me- 
thyl-1 ,2,4-oxadiazole-3-yl)[1 ,1'-biphenyl]-4-carboxamide et des sels et solvates physiologiquement acceptables 
de ce dernier. 

Compose selon la revendication 1 , selectionne parmi 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-oxadiazole-5-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-5'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-[4'-[5-(methoxymethyl)-1 ,2,4-oxadiazole-3-yl]-2'-methyl] 
[1,1 '-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le 4'-[3-(dimethylamino)-1 ,2.4-oxadiazole-5-yl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl 
[1 ,l'-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(1 -methyl-1 H-1 ,2,3-triazole-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-[[5-(methylsulprionyl)methyl]-1 ,2,4-oxadiazo- 
le-3-yl][1 ,1 '-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-rnethyl-4'-(5-methyl-1 ,3,4-thiadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le 4'-[5-(hydroxymethyl)-1 ,2 ; 4-oxadiazole-3-yl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl 
[1 ,l'-biphenyl]-4-carboxamide; 

le N-[4-chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1,1 '-biphenyl]- 
4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2 , -methyl-4'-(3-methyl-1 ,2,4-thiadiazole-5-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le 2'-chloro-N-[4-methoxy-3-(4-methyl-1-piperazinyi)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyI]-2 l -methyl-4'-(1,2,3-thiadiazole-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le 2'-methyl-N-[4-methyl-3-(4-methyl-1-piperazinyl)phenyl]-4'-(5-methyl-1,3,4-oxadiazole-2-yl)[1 J'-biphenyl]- 
4-carboxamide; 

le 4'-(1,5-dimethyl-1H-1,2,4-triazole-3-yl)-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phen 
phenyl]-4-carboxamide; 

le 2-chloro-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[2-fluoro-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazole-3-yl][1 ,1 '- 
biphenyl]-4-carboxamide; 

le N-[4-chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-rnethyl-4'-(5-methyl-1,3,4-oxadiazole-2-yl)[1 ,1'-biphenyl]- 
4-carboxamide; 

le N-[4-bromo-3-(4-methyl-1 -piperazinyOphenyll^'-methyl-^-p-methyl-l ,2 : 4-oxadiazole-3-yl][1 J'-biphenyl]- 
4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl]-2'-methyl-4 , -(1,3,4-oxadiazole-2-yl)[1 ,1'-biphenyl]-4-carboxami- 
de; 

et des sels et solvates physiologiquement acceptables de ceux-ci. 

Composition pharmaceutique comprenant au moins un compose de formule generale (I) tel que defini dans I'une 
quelconque des revendications 1 a 8 ou sel ou solvate physiologiquement acceptable de ceux-ci, en meme temps 
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qu'au moins un support ou excipient physiologiquement acceptable. 

10. Compose de formule generale (I) selon I'une quelconque des revendications 1 a 8, ou sel ou solvate physiologi- 
quement acceptables de celui-ci, pour utilisation en therapie. 

1 1 . Utilisation d'un compose de formule generale (I) selon I'une quelconque des revendications 1 a 8 ou sel ou solvate 
physiologiquement acceptable de celui-ci dans la fabrication d'un medicament pour le traitement ou la prophylaxie 
de: 

(i) la depression; 

(ii) les affections du SNC, selectionnees parmi les affections de I'humeur, parexemple les affections affectives 
saisonnieres et la dysthymie; les affections d'anxiete telles que I'anxiete general isee, les affections de panique, 
I'agoraphobie, la phobie sociale, les affections compulsives obsessionnelles et les affections de stress post- 
traumatique; les affections de la memoire telles que la demence, les affections amnesiques et les troubles de 
memoire associes au vieillissement; et les affections du comportement nutritionnel comme la nevrose ano- 
rexique et la nevrose boulimique; 

(iii) unemaladieselectionnee parmi lamaladiede Parkinson, la demence associee a la maladie de Parkinson, 
le parkinsonisme induit par neuroleptiques et la dyskinesie tardive; ou 

(iv) les affections endocrines, les vasospasmes, I'hypertension, les affections du tractus gastro-intestinal en- 
tramant des modifications de la motilite et de la secretion et les dysfonctionnements sexuels. 

12. Procede pour la preparation d'un compose de formule (I) ou d'un sel ou solvate physiologiquement acceptable de 
ce dernier selon la revendlcation 1 , qui comprend : 

(1) la reaction d'une aniline (II) 




R 5 



(II) 



avec un compose halogenophenyle (III) 



R 7 




Y 



(III) 



avec ensuite, si necessaire, I'enlevement de tout groupe protecteur eventuellement present; ou 
(2) le traitement d'un compose de formule (IV) 
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avec un dihalogenure d'amine de formule (V) 

R 5 N(CH 2 CH 2 Hal) 2 (V) 

oil Hal represente un atome de chlore, de brome ou d'iode, avec ensuite ; si necessaire, I'enlevement de tout 
groupe de protection eventuellement present; ou 

(3) la reaction d'une aniline de formule (II) avec un derive active d'acide carboxylique de formule (VI) 




ou L est un groupe sortant avec ensuite, si necessaire, I'enlevement de tout groupe de protection eventuel- 
lement present; ou 

(4a) le traitetnent d'un compose de formule (Villa) 



Y — (' A x ) CONI 



0 

rv-R 4 to 



oil Y represente un atome de brome ou d'iode ou le groupe -OS0 2 CF 3 avec un compose de formule (IXa) 



B(OH) 2 



(IXa) 



ou un ester ou un anhydride de ce dernier, ou 
(4b) letraitement d'un compose de formule (Vlllb) 
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(Viilb) 

ou un ester ou un anhydride de ce dernier avec un compose de formule (IXb) 

15 



20 




(IXb) 



oil Y represents un atome de brome ou d'iode ou le groupe -OS0 2 CF 3; avec ensuite, si necessaire, I'enleve- 
ment de tout groupe de protection eventuellement present; 

25 

et lorsque le compose de formule generale (I) est obtenu en tant que melange d'enantiomeres, la resolution fa- 
cultative du melange pour obtenir I'enantiomere voulu; 

et/ou, si on le souhaite, la conversion des composes de formule generale (I) ainsi obtenus ou d'un sel de ceux-ci 
en un sel ou solvate physiologiqucment acceptable de ceux-ci. 

30 

13. Procede pour la preparation d'un compose selon larevendication 12, dans lequel R 1 represente un groupe methyle. 

14. Procede pour la preparation d'un compose selon la revendication 12 ou la revendication 13, dans lequel R 3 re- 
presente une substitution facultative par un ou deux substituants selectionnes parmi des atomes d'halogene, un 

35 alcoxy en Ci a C 6 , un hydroxyle et un alkyle en C 1 a C 6 , qui est ou sont attaches en position ortho par rapport a 

la liaison au cycle phenyle A. 



15. Procede pour la preparation d'un compose selon I'une quelconque des revendications 12 a 14, dans lequel R 2 
represente : 



O-N 



16. Procede pour la preparation d'un compose selon I'une quelconque des revendications 12 a 15, dans lequel R 3 
represente une substitution par un ou deux substituants selectionnes parmi des atomes d'halogene, un alcoxy en 
C, a C 6 , un hydroxyle et un alkyle en C, a C 6 qui est ou sont attaches en position ortho par rapport a la liaison au 
cycle phenyle A. 

17. Procede pour la preparation d'un compose selon I'une quelconque des revendications 12 a 16, dans lequel R 6 
represente un groupe methyle, facultativement substitue par un groupe methoxy. 

18. Procede pour la preparation d'un compose selon la revendication 12, qui est le N-[4-methoxy-3-(4-methyl-1-pipe- 
razinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,l'-biphenyl]-4-carboxamide et des sels et solvates 
physiologiquement acceptables de ce dernier. 
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19. Procede pour la preparation d'un compose selon la revendication 12, selectionne parmi : 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-oxadiazole-5-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2 , -methyl-5'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-[4'-[5-(methoxyrrietriyl)-1 ,2,4-oxadiazole-3-yl]-2'-methyl] 
[1 ,1 '-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le 4'-[3-(dimethylamino)-1 ,2 ; 4-oxadiazole-5-yl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl 
[1 ,1 '-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)pheny!)4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-4'-(1-methyl-1 H-1 ,2,3-triazole-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2 -methyl-4'-[[5-(methylsulphonyl)meth ,2,4-oxadiazo- 
le-3-yl][1 ,1 '-biphenyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-thiadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le 4'-[5-(hydroxymethyl)-1 ,2 ; 4-oxadiazole-3-yl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl 
[1 ,1 '-biphenyl]-4-carboxamide; 

le N-[4-chloro-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphenyl]- 
4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(3-methyl-1 ,2,4-thiadiazole-5-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le 2'-chloro-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-4'-(1 ,2,3-thiadiazole-4-yl)[1 ,1 '-biphenyl]-4-car- 
boxamide; 

le 2 , -methyl-N-[4-methyl-3-(4-methyl-1 -plp6razlnyl)ph6nyl]-4'-(5-m6thyl-1 ,3,4-oxadiazole-2-yl)[1 , 1 '-biphenyl]- 
4-carboxamide; 

le 4 , -(1,5-dimethyl-1H-1,2,4-triazole-3-yl)-N-[4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2 1 ^ 
phenyl]-4-carboxamide; 

le 2-chloro-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-4'-(5-methyl-1 ,2,4-oxadiazole-3-yl)[1 ,1 '-biphe- 
nyl]-4-carboxamide; 

le N-[2-fluoro-4-methoxy-5-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-4'-[5-methyl-1 ,2,4-oxadiazole-3-yl][1 ,1 '- 
biphenyl]-4-carboxamide; 

le N-[4-chloro-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-4'-(5-methyl-1 ,3,4-oxadiazole-2-yl)[1 J'-biphenyl]- 
4-carboxamide; 

le N-[4-bromo-3-(4-methyl-1-piperazinyl)phenyl]-2 l -rnethyl-4'-[5-methyl-1 ,2,4-oxadiazole-3-yl][1 ,1 '-biphenyl]- 
4-carboxamide; 

le N-[4-methoxy-3-(4-methyl-1-piperazinyl]-2'-methyl-4'-(1 ,3,4-oxadiazole-2-yl)[1 ,1'-biphenyl]-4-carboxami- 
de; 

et des sels et solvates physiologiquement acceptables de ceux-ci. 

20. Procede pour la preparation d'un compose selon I'une quelconque des revendications 1 2 a 1 9, suivi par sa for- 
mulation avec au moins un ou plusieurs supports physiologiquement acceptables. 

21. Procede pour la preparation d'un compose selon I'une quelconque des revendications 12 a 19, pour utilisation en 
therapie. 

22. Procede pour la preparation d'un compose selon I'une quelconque des revendications 12 a 19, pour utilisation 
dans la fabrication d'un medicament pour le traitement ou la prophylaxie de : 
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(i) k 

(ii) les affections du SNC, selectionnees parmi les affections de I'humeur, parexemple les affections affectives 
saisonnieres et la dysthymie; les affections d'anxietetelles que I'anxiete general isee, les affections de panique, 
I'agoraphobie, la phobie sociale, les affections compulsives obsessionnelles et les affections de stress post- 
traumatique; les affections de la memoire telles que la demence, les affections amnesiques et les troubles de 
memoire associes au vieillissement; et les affections du comportement nutritionnel comme la nevrose ano- 
rexique et la nevrose boulimique; 

(iii) une maladieselectionnee parmi la maladiede Parkinson, la demence associee a la maladie de Parkinson, 
le parkinsonisme induit par neuroleptiques et la dyskinesie tardive; ou 

(iv) les affections endocrines, les vasospasmes, I'hypertension, les affections, du tractus gastro-intestinal en- 
tramant des modifications de la motilite et de la secretion et les dysfonctionnements sexuels. 



